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Indian  department  of 

Appropriation  for  clerical  force 

Internal  Kevenne: 

Report  of  Commissioner  of 

Report  of  payment  of  moieties  to  informers,  etc.,  in 

Iron  River,  Wisconsin,  prelimiuury  examination  of 

Irondeqnoi t  Hay  and  Lake  Ontario  Channel,  preliminary  examination  of. 
Ironton,  Ohio,  preliminary  examination  of  harbor  at  /. 


Vol. 


iKue  of  bonds,  arrangements  for. 


138 

10 

262 
118 

4 
190 
65 
300 
212 
119 
291 


J. 


Jackson  Creek,  Virginia,  preliminary  examination  of 26 

Jodgmenta  of  Court  of  Claims,  list  of,  and  appropriation  for 283 

JudgnieutH  of  Court  of  Claims  in  Indian  depredation  cases 245 

Judgments  against  United  States 259 


K. 


Kalamazoo  River,  Michigan,  preliminary  survey  of.. 
Kawkawlin  River,  Michigan,  preliminary  survey  of. 
Kootenai  River,  Idaho^  survey  of 


L. 


Labor,  eighth  special  report  on 

La  Crosse  Harbor,  Wisconsin,  preliminary  examination  of 

Licking  River,  Kentucky,  preliminary  examination  of 

Little  Coal  River,  West  Virginia,  preliminary  examination  of 

Little  Kanawha  River,  West  Virgiuia,  preliminary  examination  of 

Little  River,  Arkansas,  preliminary  examination  of .  w 

Little  Wicomico  River,  Virginia,  preliminary  examination  of 

Lumberton  Branch  (Rancocas  River),  New  Jersey,  preliminary  exami- 
nation of - 

Lyona  Creek,  Virginia,  preliminary  examination  of 

M. 


199 
183 
233 


354 

78 
60 
82 
98 
290 
24 

36 
139 


Machiaa  River  Channel,  Maine,  survey  of 

Macmaster,  Donald,  services  rendered  by 

Mahon  River,  Delaware,  ]>reliminary  examination  of 

Manchester  Harbor,  Massachusetts  preliminary  examination  of 

Mantua  Creek,  New  Jersey,  prelimiuury  examination  of 

Metals,  tests  of .' 

Milford  Haven,  Va.  survey  of 

Military  Academy  buildings  and  grounds,  appropriation  for 

Miller,  D.B 

Miller,  Robert  G 

Milton  Harbor,  New  York,  preliminary  examination  of 

Minnesota  River,  preliminary  examination  of 

Mission  Indians,  California,  counsel  for.  appropriation  for 

Mississippi  River  (east  bank  from  Warsaw  to  Quiucy ),  preliminary  sur- 
of 


vey 


Mississippi  River  (west  bank  from  Flink  Creek  to  Iowa  River),  survey 


111 


of. 


Mississiquoi  River,  Vermont,  preliminary  examination  of 

MiMtouri  River,  preliminarv  examination  of 

Btf  obile  Bay  and  ^lisstssippi  Sound  Canal,  survey  for 

MooongiUiela  River,  relative  to  the  locks  and  dams  in 

Mount  Hope  Bay  and  harbor  of  Fall  River^  Maaa.,  preliminary  examina- 

tion  of 

Maaday,  CbarJes  F. -.--..•-.•.....,,,. 


32 

28 

33 
28 

24 
32 
28 
28 
32 
28 
33 


28 
33 
32 
33 


32 
32 
32 


34 
28 
28 
28 
28 
33 
28 

28 
28 


32 
32 
28 
28 
28 
30 
33 
28 
32 
33 
28 
33 
32 

28 

32 
28 
28 
28 
32 
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Subject. 


N. 

Nanticoke  River,  Delaware,  survey  at 

Napa  Kiver,  California,  preliminary  examination  oif 

National  Home  for  Disabled  Volunteer  Soldiers  (Pacific  Branch),  appro- 
priation for '. 

National  Museum,  appropriation  for  rent  of  workshops  and  storage  for. 

Navajo  Indians,  estimate  for  relief  of 

Navigation  laws,  decisions  under,  for  printing 

Navy  Department : 

Contingent  expenses  of 


Enlisted  men  on  retired  list,  petitions  relating  to, 


List  of  employees  in 

Nestucca  River,  Oregon,  survey  of 

New  Rochelle  Harbor,  New  York,  preliminary  examination  of 

Newton  Creek  (West  Branch),  New  York,  preliminary  examination  of.. 

Nooksack  River,  Washington,  survey  of 

North  Carolina,  appropriation  for  survey  of  certain  land  in 

North  East  (Cape  Fear)  River,  North  Carolina,  survey  of 

North  River  and  Beaufort  Harbor  waterway,  preliminary  examination 

of 

Noxubee  River,  Mississippi,  preliminary  examination  of 

O. 

O'Brien,  William  J 

Oconto  Kiver,  Wisconsin,  preliminary  examination  of 

Okanogan  River,  Washington,  preliminary  examination  of 

Oklahoma,  delay  in  opening  certain  lands  in 

Oklahoma  juages,  appropriation  for  expenses  of 

Ordnance,  report  of  Chief  of 

Or<lnance  and  Fortification,  Board  of,  report  of 

P. 

Parkers  Head  Harbor  and  Channel,  Maine,  preliminary  examination  of. 
Patent  OflBce: 

Classification  in,  appropriation  for 

Deficiency  appropriation 

Peekskill  Harbor,  New  I'ork,  preliminary  examination  of 

I'ensioners,  deceased,  relating  to  expenses  of  last  sickness  and  bnrial  of. 
Peralta-Reavis  against  The  United  States,  appropriation  for  fees  and 

expenses  in  suit  of 

Plymouth  Harbor,  Massachusetts,  preliminary  examination  of 

Pocomoke  River  and  Indian  River  Canal,  preliminary  examination  of.. 

Port  Chester  Harbor,  New  York,  preliminary  examination  of 

Port  Orford,  Oreg.,  survej'  at 

Postmaster-General,  communications  from : 

Annual  report  of [No.  1,  part  4]. 

Con  very,  Cornelius  P 

Curran,  James,  Hoboken,  N.  J 

President  of  United  States,  communications  from : 

Annual  message  of 

Finances,  national,  condition  of 

Hawaiian  Islands,  insurrection  in 

Issue  of  bonds 

Eckert,  Jacob 

a I'or  epecitcation  of  number,  part,  volume,  and  part  of  volnme,  oee  "Contents  of  volumes"  in 


No. 


21 


Vol. 


323 

33 

127 

28 

113 

28 

84 

28 

192 

32 

311 

33 

250 

32 

87 

28 

89 

28 

97 

28 

101 

28 

120 

28 

124 

28 

145 

28 

195 

32 

286 

33 

261 

33 

224 

32 

38 

28 

32 

28 

276 

33 

148 

28 

322 

33 

302 

33 

103 

28 

280 

32 

54 

28 

238. 

32 

222 

32 

247 

32 

(a) 

11 

136 

28 

28 


255 

32 

309 

33 

37 

28 

123 

28 

285 

33 

50 

28 

80 

28 

45 

28 

313 

33 

13 

173 

32 

201 

32 

1 

1 

257 

32 

282 

33 

291 

33 

326 

33 
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XI 


Subject. 


Pablie  buildings,  appTopriation  for  care  of , 

Public  CToandR,  appropriat iou  for  care  of. 

Pnblic  knds,  entries  on,  1  ist  of 

Public  printing  and.  binding,  deficiency  appropriatioo  for. 
Puyallap  Indian  commission,  appropriation  for 


Q. 

(^(untico  Creek,  Virginia,  preliminary  examination  of 
(iuincy  Bay,  IllinoiSy  preliminary  examiuation  of , 


B. 

Rabway  RiTer,  Neiw  Jersey,  preliminary  examination  of  — 
Raucocas  River,  New  Jersey,  preliminary  examination  of . . 

Raritan  Bay,  New  Jersey,  survey  of 

Receipts  and  expenditures,  annual  report  on 

Refunds  of  customs  duties , 

Richardson,  George 

Rivers  and  harbors,  names  of  civilian  engineers  engaged  on, 

Rock  Hall  Harbor,  Maryland,  survey  of 

Rock  Island  Arsenal,  estimate  of  appropriation  for 

Ruck  Island  brfdge,  Kock  Island,  111.,  removal  of 

Royals  River,  Maine,  preliminary  examination  of 


153 
52 


30 

76 
298 
110 
246 

14 
125 
200 
202 
112 

20 


8. 

St.  Jolrns  River,  Florida,  preliminary  survey  of 

St.  Louis  River,  dam  across 

St.  Lucia  River  and  Inlet,  Florida,  preliminary  examination  of 

St.  Marys  Falls  Canal,  report  relating  to  commerce  of , 

Sabine  Lake,  Texas,  prebminary  examination  of  channel  through 

Sakonnet  River,  Rhode  Island,  relative  to  stone  hrid^e  across , 

Salem  Kiver,  New  Jersey,  preliminary  examination  of , 

Samoan  Islands,  interests  in,  protection  of , 

Sandusky  Harbor,  Ohio,  improvement  of 

San  Francisco  Harbor,  California,  preliminary  examination  of , 

San  Joaquin  River,  survey  of 

San  Rafael  Creek,  ('aliiornia,  preliminary  examination  of 

Sssanoa  River,  Maine,  survey  of 

i^avannah,  Ga.,  improvement  of  harbor  of 

Savannah  River,  Georgia,  survey  of , 

:fe<Tetarv  of  Agriculture,  communications  from,  annual  report  of  [No. 

1,  parte] 

Department  of  Agriculture,  expenditures  ii 

Secretary  of  the  Interior,  communications  from : 

Annual  report  (No.  1,  part  6),  vol.  1 

Annual  report  (No.  1,  part  5),  vol.  2 

Annual  report  (No.  1,  part  5),  vol.  3 

Geological  Survey  (No.  1,  part  5),  vol.  4 , 

Educational  report  (No.  1,  part  5),  vol.  5 , 

Cherokee  Nation,  moneys  due , 

Contingent  expenses  of  Department 

Entries  on  public  lands 

Five  Civilized  Tribes,  lands  of. 

Five  Civilized  Tribes,  lands  of,  survey  of 

Interior  Department,  relative  to  printing  bill  omitting  to  author- 
ize certain  printing  for  Indian  departmeut  of 

Indian  schools,  contract 

Indian  Territory,  relative  to  cost  of  surveying  lands  of  the  Five 
Civilized  Tribes  in 

Oklahoma,  opening  certain  lands  in 

Pablic  Jands,  entries  on 

Secretaiy  ot  Navy,  c<^>mmunioations  from: 

Annual  report,  ^^^^ fNo.  l,part  3].[ 


347 
137 
159 
130 
275 
339 

34 
242 

91 

51 
225 
126 
142 
115 

56 
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182 
10 
281 
252 
144 

262 
107 

252 
222 
281 


32 
28 


28 
28 
33 
25 
32 
28 
28 
32 
32 
28 
28 
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28 
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28 
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32 
28 
33 
32 
28 

33 
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Subject. 


Secretary  of  Navy^  communicafcions  from — Continued. 


Enlisted  men  on  retired  list;  petition  pertaining  to. 


No. 


Nayy  Department : 

LiHt  of  employees  in 

Contingent  expenses  of , 

Secretary  of  State,  conimnnications  from: 

Annual  report  on  foreign  relations 

Appendix  1 

Appendix  2 , 

American  Republics,  Bureau  of 

Bering  Sea  controversy 

Caruot,  Madame,  resolutions  of  Congress  to. .. 
Secretary  of  the  Treasury,  communications  from: 

Annual  report  on  finances 

Accounting  officers,  claims  allowed  by 

Anderson,  John , 

Appropriations : 

Book  of  Estimates  of 


87 
89 
97 
101 
108 
120 
124 
145 
195 
286 

261 
250 


Vol. 


Urgent  deficiencies. 
Dehciencies 


Ardmore,  Ind.  T.,  United  States  courts  at 

Assistant  attorneys,  amending  Chtimates  to  ])ay  salaries  of 

Auditor  of  the  Treasury,  Office  of 

Auditor's  Office,  addition al^clerks 

Baltimore,  Md.,  additional  clerk  in  office  of  assistant  treasurer  at. . 

Beet  sugar,  relative  to  number  of  claims  filed,  etc 

Benedict,  R.  D 

Bering  Sea  Tribunal 

Bering  Sea,  estimate  of  appropriation  to  pay  claims  relating  to  seal 

controversy 

Bristol  Township,  Bucks  County,  Pa 

Bureau  of  Engraving  and  Printing,  outbuildings < 

Cahoons  life-saving  station 

Cathead  Point,  Michigan,  fog  signal  at 

Charleston,  S.  C,  public  building  at 

Chinese  exclusion  law 

Civil  Service  CommisHion,  ebtimates  of,  appropriations  for 

Claims,  list  of,  allowed  by  accounting  officers  of  the  Treasury 

Claims  (Fourth  of  July) 

Coast  and  Geodetic  Survey 

Extra  engravers 

Statement  of  expenditures  of,  for  1894 

Columbia  Arsenal,  Tenn 

Commissioner  of  Indian  Afiairs,  salaries  of,  office  of 

Comptroller  of  Currency : 

No.  3,  part  1,  report  of  1894 

No.  3,  part  2,  report  of  1894  on  national  banks 

Contingent  expenses 

Counterfeiting 

(/ourt  of  Claimn,  judgments  of 

Courts  of  United  States,  estiuuite  of  deficiencies  in  appropriations 

for 

CustomvS,  estimate  of  appropriation  for  collecting 

CuMtoms  duties,  refund  of 

Customs  inspectors'  quarters 


116 
132 
131 

2 

234  ; 

280  I 

o 
13 

258 
168  i 
178 
95 
278 
260 
260 
121 
243 

310 

17 
150 
241 
244 

93 
294 
106 

85 
234 
277 
149 
248 
324 
204 
119 


9 
292 
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223 

287 
246 
267 


28 
28 
28 
28 
28 
28 
28 
28 
32 
33 

33 
32 

1 
2 
3 

28. 
28 
28 

21 
32 
33 

25 
25 
25 
32 
32 
28 
33 
33 
33 
28 
32 

33 

28 
28 
32 
32 
28 
33 
28 
28 
32 
33 
28 
32 
33 
32 
'28 

22 
23 
28 
33 
33 

32 
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XIII 


Snbject. 


Seeretairy  of  the  Treasiiry»  oommnnications  from — Continued. 

Costoms  officers,  etnolnuiento  of 

CuBtomB  nervice,  and  internal  revenue,  report  on  payment  of  moie- 
ties to  informers,  etc.«  in 

Deeinona  under  tariff  and  navigation  la^s,  printing  of 


No. 


Vol. 


Department  of  Jnatice,  deficiency  appropriation 


District  of  Columbia : 

Compiling  laws  of .- 

Deficiency  apppropriations J 

Estimate  of  deficiency  in  appropriation  for  public  schools  in  . . 
Eastern  Band  of  Cherokee  Indians,  estimate  of  appropriation  for 

removal  of 

Ecuador  and  United  States,  convention  between 

Emoluments  of  customs  officers 

Engravers  (extra)  Coast  and  Ueodetio  Survey 

Engraving  and  Printing,  Bureau  of,  outbuildings < 

Evans,  C.  R 

Explosives,  report  on  high  and  low 

Finanee  report 

Fort  Do4ge,Iowa,  estimate  for  additional  room  in  post-office  build- 
ing at 

Fort  Wayne  military  post,  estimate  of  appropriation  to  enlarge 
grounds  at 

Fourth  of  July  claims , 

Fur  seals '. 

Fur-seal  industry  of  Alaska 

General  Land  Office 

Gettysburg  battle  lines 

Gordon,  J.  B 

Grassy  Island  Kauge,  Michigan 

Greer  County,  Tex 

Immigration  service 

Imports  and  exports,  draft  of  bill  to  print 

Indian  Affairs,  Commissioner  of,  salaries  of  office  of 

Indian  agents,  pay  of 

Indian  Office,  salaries 

Indian  police  service 

Indian  Schools,  Superintendent  of 

Indian  Territory,  relating  to  expenses  of  United  States  courts  at 
Ardmore 

Indian  tribes,  interest  belonging  to 

Interior  Department,  appropriation  for 

Internal  revenue  report 

Judgments  of  the  Court  of  Claims 

Land  Office  (General) 

Macmaster,  Donald 

Military  Academy  buildings  and  grounds 

Miller,  Robert  G.,  relief 

Miller,  D.  B 

Mission  Indians,  California,  counsel  for 

Munday,  Charles  F 

National  Home  for  Disabled  Volunteer  Soldiers  (Pacific  Branch) . . . 

National  Museum,  workshops  aud  storage 

Navajo  Indians,  estimate  for  relief  of 

Navigation  and  tariff  laws,  decisions  under,  printing  of 

North  Carolina,  survey  of  certain  land  in 

O'Brien,  William  J 

Officers  of  Treasury  Department 

Oklahoma  Judges 

Patent  Office  : 

Classification  in 

Deficiency  appropriation /or 


263  I 

r 

190  ' 
311  I 

308  ! 

270  I 

16 

129 
288 
305 
314 

312 
86 
263 
248 
150 
241 
170 
181 
2 

220 

210 
277 
306 
133 
146 
165 
170 
88 
269 
206 
289 
119 
207 
209 
147 
109 

168 
138 
118 
4 
283 
146 
171 

96 
280 
177 
169 
193 
113 

84 
192 
311 
148 
280 

94 
247 


33 

32 
33 
33 
33 

28 

28 
33 
33 
33 

33 
28 
33 
32 
28 
32 
32 
32 
21 

32 

32 
33 
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28 
28 
32 
32 
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33 
28 
32 
32 
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28 

32 

28 
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28 
32 
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28 
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32 
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Subject. 


\ 


Secretary  of  the  Treasury,  communicationB  from — Continued. 

Pensioners,  deceased 

Peralta-Reavis  suit  against  the  United  States 

Printing  and  binding,  public 

Public  grounds,  care  of 

Puyallup  Indian  Commission « 

Receipts  and  expenditures,  annual  report  on 

Refunds  of  customs  duties 

Richardson,  George 

Rock  Island  Arsenal,  estimate  of  appropriation  for 

Rock  Island  bridge,  Rock  Island,  111 

Samoan  Islands,  interests  in 

Selover,  Howard 

Sioux  Indians  of  Devils  Lake,  N.  Dak 

Smith,  Converse  J 

Soldiers  and  sailors,  relative  to  deficiencies  in  appropriations  for 

State  and  Territorial  homes  for 

South  McAlester,  Ind.  T.,  United  States  courts  at 

Statistical  report  of  foreign  countries 

Supervising  Architect  of  the  Treasury,  estimate  of  appropriation 

for  Office  of 

Tariff  and  navigation  laws,  decisions  under,  printing  of 

Topographic  atlas 

Treasury  Department : 


Officers 


Contingent  expenses 

Relative  to  discharge  of  old  soldiers  from 

Venezuela  Transportation  Company,  commission . 

Warren,  Winslow,  services  renaered  by 

Winston  &  W  ins  ton,  services  rendered  by 

Yellowstone  National  Park,  commissioner  of 

Yellowstone  National  Park 

Secretary  of  War,  communications  from : 

Annual  report  of  1894 

Report  of  Chief  of  Engineers , 

Report  of  Chief  of  Ordnance 

Absecon  Inlet,  New  Jersey 

Alligator  River,  North  Carolina,  survey  of 

Allouez  Bay,  Wisconsin 

Alsea  River,  Oregon,  survey  of 

Anolote  River,  Florida 

''Asylum  Lot,"  Pascagoula  Bay,  Mississippi 

Bad  River,  Michigan 

Baltimore  Harbor,  Maryland 

Baton  Rouge  Harbor,  Louisiana 

Bayou  Bontuca,  Louisiana 

Bayou  Castor,  Louisiana 

Bayou  Dugdemona,  Louisiana 

Bayou  Sara  Harbor,  Louisiana , 

Bayou  Teche,  Louisiana 

Beaufort,  S.  C.,  and  Savannah,  Ga.,  channel 

-  Belliugham  Bay,  Washington 

Big  Coal  River,  West  Virginia 

Big  Stone  Lake,  Minnesota , 

Black  Rock  Harbor,  Connecticut 

Bogue  Falia,  Louisiana 

Brazos  Santiago  Harbor  and  Bar,  Texas 

Broadkiln  River,  Delaware 

Buckshntem  Creek,  New  Jersey 

By  ram  Harbor,  Connecticut 

California  Ddbris  Commission 

Cape  Canaveral  Harbor,  Florida 

Cape  Charles,  from  Franklin  City,  waterway  to. 


No. 


Vol. 


123 

28 

285 

33 

293 

33 

279 

33 

166 

32 

110 

25 

246 

.32 

14 

28 

202 

32 

112 

28 

242 

32 

14 

28 

208 

32 

268 

33 

266 

33 

168 

32 

90 

28 

216 

32 

311 

33 

128 

28 

94 

28 

95 

28 

278 

33 

9 

28 

353 

33 

251 

32 

117 

28 

122 

28 

164 

32 

167 

32 

(a) 

4 

5-10 

(a) 

11 

79 

28 

297 

33 
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32 
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32 
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32 
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28 

232 

32 

57 

28 

71 

28 

273 

33 

303 

33 

301 

33 

63 

28 

272 

33 

295 

33 

228 

32 

82 

28 

256 

32 

46 

28 

274 

33 

140 

28 

70 

28 

42 

28 

23 

28 

11 

28 

321 

33 

83 

28 

i J — —--«»/ %r 

aF'or  Bpeciflc»tU>a  of  number,  part,  volome,  and  part  of  volume,  nee  "Contenta  of  volumes"  in 
ruat/ce. 


INDEX    TO    HOUSE  EiECUTlVE   DOCXTMENTS. 


XV 


Subject. 


Seentarj  of  War,  commanications  from— Continued. 

Cape  Lookout  Harbor,  North  Carolina,  preliminary  examination  of. 

Cape  Porp6iae  Harbor,  Maine 

Cambelle  Bar  and  Harbor,  Florida,  preliminary  survey  of 

Carrls  River,  New  York : 

Carver?  Harbor,  Maine 

Chapel  Point  Harbor,  Maryland 

Chatham  New  Harbor,  Massachusetts 

Chefancte  River,  Louisiana 

Chelsea  RiTer,  Massachusetts,  survey  of 

Chesapeake  and  Delaware  Canal 

Chippewa  Indians  in  Minnesota _. 

Christiana  River,  Delaware '. .^. . . 

Civilian  engineers '. . . 

Claiborne  Harbor,  Maryland 

Clallam  Bay,  Washington,  preliminary  examination  of 

Clinton  River,  Michigan 

Cloquet  River 

Cold  Spring  Harbor,  New  York 

Cold  Spring  Inlet,  New  Jersey 

Colorado  River,  Texas 

Contracts  entered  into  by  the  War  Department 

Cooper  Creek,  New  Jersey 

Coos  River,  Oregon,  survey  of 

Cranes  Creek,  Virginia 

Crescent  City  Harbor,  California,  survey  of 

Crystal  River,  Florida 

Deep  Creek  Branch  ( Elizabeth  River),  Virginia 

Delaware  River. i 

Dennis  Creek,  New  Jersey 1 

Drum  Inlet,  North  Carolina 

Dnluth,  Minn.,  preliminary  survey  of  harbor  of 

Dunkirk  Harbor,  New  York 

East  Boston  Channel,  Massachusetts 

Echo  Bav,  New  York 

Elizabeth  River,  New  Jersey 


Elk  River,  West  Virginia. 


Engineers,  civilian 

Fall  River,  Mass.,  preliminary  examination  of  harbor  of,  and  of 

Monnt  Hope  Bay 

Feather  River,  California 

Flag  Lake  ana  River,  Wisconsin 

Flint  River,  Michigan 

Forked  Deer  River,  Tennessee 

Fort  Snelling,  Minn.,  estimate,  etc.,  for  erection  of  a  new  post  at. .. 

Franklin  City  to  Cape  Charles,  Va.,  waterway  from 

Qeorgiana  River,  California 

Glen  Cove  Harbor,  Maiue 

Gravesend  Bay,  New  York 

Great  Wicomico  River,  Virginia 

Oreenport  Harbor,  New  York 

Greenwich  Harbor,  Connecticut 

Guadalape  River,  Texas 

Gnyandotte  River,  West  Virginia 

Harris  Creek  prong  Back  River,  Virginia,  preliminary  examination  of 

Hempstead  Harbor,  New  York 

Hoods  Canal,  preliminary  examination  of 

Horn  Island  Pass  Bar,  Mississippi 

Honting  Creek,  Virginia 

Iron  River,  Wisconsin * 

Irondeqaoit  Bay  and  Lake,  Ontario  Channel 

Ironton,  Ohio,  preliminary  examination  of  harbor  at 

Jacknons  Creek,  Vir^ia .*. 

Kalamazoo  River,  Michigran,  preliminary  survey  of 

Kawkavriin  River,  Michigan^  preliminaTy  sarvey  of 
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Secretary  of  War,  cominnDi cations  from — Continued. 

Kootenai  River,  Idaho 

La  Crosse  Harbor,  Wisconsin .*. 

Licking  River,  Kentucky 

Little  Coal  River,  West  Virginia,  preliminary  examination  of 

Little  Kanawha  River,  West  Virginia ". 

Little  River,  Arkansas 

Little  Wicomico  River,  Virginia .* 

Lumberton  Branch  (Rancocas  River),  New  Jersey 

Lyons  Creek,  Virginia 

MachiasRiver  Channel,  Maine 

Mahon  River,  Delaware 

Manchester  Harbor,  Massachusetts 

Mantua  Creek,  New  Jersey 

Milford  Haven,  Va.,  survey  of 

Milton  Harbor,  New  York 

Minnesota  River '■ 

Mississippi  River  (east  bunk  from  Warsaw  to  Quincy ) 

(west  bank  from  mouth  of  Flint  Creek  to  Iowa  ' 

River) 

MiBsissiqnoi  River,  Vermont 

Missouri  River 

Mobile  Bay  and  Mississippi  Sound  Canal 

Monongahela  River,  relative  to  the  locks  and  dams  in 

Mount  Hope  Bay  ana  harbor  of  Fall  River,  Mass.,  preliminary  exam- 
ination of 

Napa  River,  California ' 

Nanticoke  River,  Delaware 

Nestucca  River,  Oregon 

New  Rochelle  Harbor,  New  York . .  .* 

Nooksack  River,  Washington,  survey  of ; 

North  East  (Cape  Fear)  River,  North  Carolina ■ 

North  River  and  Beaufort  Harbor  waterway ' 

Noxubee  River,  Mississippi : 

Oconto  River,  Wisconsin ' 

Okanogan  River,  Washington 

Ordnance  and  Fortification,  Board  of,  report  of 

Parkers  Head  Harbor  and  Chsiunel,  Maine 

Peekskill  Harbor,  New  York 

Plymouth  Harbor,  Massachusetts 

Pocomoke  River  and  Indian  River  Canal 

Port  Chester  Harbor,  New  York 

Port  Orford,  Oreg 

Public  buildings,  care  of 

Qnantico  Creek,  Virginia 

Quincy  Bay,  Illinois 

Rahway  River,  New  Jersey 

Rancocas  River,  New  Jereey 

Raritan  Bay,  New  Jersey 

Rock  Hall  Harbor,  Maryland 

Royals  River,  Maine 

Sabine  Lake,  Texas 

St.  Johns  River,  Flori<la,  preliminary  survey  of 

St.  Louis  River 

St.  Lucia  Inlet  and  River,  Florida 

St.  Marys  Falls  Canal,  report  relative  to  commerce  of 

Sakonnet  River,  Rhode  Island,  relative  to  stone  bridge  across 

Salem  River,  New  Jersey 

Sandusky  Harbor,  Ohio 1 

San  Francisco  Harbor,  California 

San  Joaquin  River  (Old  River  Branch) 

San  Rafael  Creek,  California,  preliminary  examination  of 

Sasanoa  River,  Maine,  survey  of ^ 

Savannah,  Ga.,  improvement  of  harbot  of 

Savannah  River,  Georgia 

Shark  Hi  ver,  New  Jersey 

S/f/a wasnee  River,  Michlgnn 

Soath  Creek,  North  CnroJina 
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Springfield  Armory 

raisimCrQeky  Cftlifomia 

STisqoebannft  River,  Pennsylvania 

Tampa  Bay,  Florida 

Tar  kiver.  North  Carolina 

Tiekfaw  River,  Lonisiana 

Tionesta  River,  Penneylvania 

Tittabawasaee  River,  Michigan,  preliminary  sorvey  of 

Tongae  River,  Montana 

Umpqna  River,  Oregon 

Waddington,  N.  Y.,  preliminary  survey  of  harbor  of . . .  .^ 

War  Department : 

Annual  report  on  property  leased  by 

Annual  report  on  contracts 

Ware  River,  Virginia 

Washington  Aqueduct 

West  Branch  (Newton  Creek),  New  York 

Wesrt  Haven  Harbor,  Connecticut 

West  River  Harbor.  Connecticut 

Wliitefiab  River,  Michigan 

Withlacoochee  River,  Florida 

Woodsburg  Channel,  Hempstead  Bay,  New  York 

Yaquina  Bay,  Oregon 

Sdover,  Howard,  for  relief  of 

Shtfk  River,  New  Jersejr,  preliminary  examination  of 

Siiawaaeee  Kiver,  Michigan,  preliminary  examination  of 

Sioux  Indians  of  Devils  Lake,  N.  Dak.,  appropriation  for 

Smith,  Converse  J.,  expenses  incurred  by *. 

Soldiers  and  sailors,  relative  to  deficiencies  in  appropriation  for  State 

and  Territorial  homes  for 

South  Creek,  North  Carolina,  preliminary  examination  of 

South  McAlester,  Ind.  T.,  expenses  of  United  States  courts  at 

Springfield  Armory,  expenditures  at 

Statistical  abstract,  18§4 

Slatistieal  abstract  of  foreign  countries 

Soear,  relative  to  number  of  claims  for  bounty  on  beet  sugar,  etc 

Snisnn  Creek,  California,  preliminary  examination  of 

Snperior,  Wis. ,  preliminarv  survey  of  harbor  of 

Supervising  Architect  of  the  Treasury,  estimates  of  appropriation  for 

OfBeeof 

Susquehanna  Hiver,  Pennsylvania,  preliminary  examination  of 

T. 

Tampa  Bay,  Florida,  preliminary  examination  of ......  • 

Tariff  laws,  decision  under,  for  printing 

Tar  River,  North  Carolina,  preliminary  examination  of 

Tests  of  metals 

Tickfaw  River,  Louisiana,  preliminary  examination  of 

Tionesta  River,  Pennsylvanif^  preliminary  examination  of 

Tongue  River,  Montana,  preliminary  examination  of 

Topographic  atlas,  appropriation  for  distributing 

Treasury  Department : 

Contingent  expenses  of. 

Officers  of,  draft  of  bill  to  compensate 

Relating  to  officers  of,  etc < 

Relative  to  discharge  of  old  soldiers  from 

Tittabawasaee  River,  Michigan,  preliminary  survey  of 

U. 

Uoraqua  River,  Oiegon,  preliminary  examination  of 

United  States  courts  at  South  McAlester  and  Ardmore,  Ind.  T.,  expenBea 
of' 
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Yeneznela  Transportation  Company ,  appropriation  for  oomniiasiou  to 
arbitrate  claims  of 


W. 

Wadding^n,  N.  Y.,  preliminary  survey  of  harbor  of 
War  Department: 

Ccntracts  entered  into  by 

Annual  report  on  property  leased  by 

Ware  River,  Virginia^  preliminary  examination  of. . 


Warren,  Winslow,  services  rendered  by 

Washington  Aoueduct,  saie  of  certain  lands  pertaining  thereto 

West  Branch  (Newton  Creek),  New  York,  preliminary  examination  of. 

West  Haven  Harbor,  Connecticut,  preliminary  examination  of 

West  River  Harbor,  Connecticut,  preliminary  examination  of 

Whitefish  River,  Michigan,  preliminary  examination  of 

Winston  &  Winston,  services  rendered  by 

Withlacoochee  River,  Florida,  preliminary  examination  of 

Woodsbnr^  Channel,  Hempstead  Bay,  New  York,  preliminary  exami- 
nation ot 

Y. 
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18 
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Yaanina  Bay,  Oregon,  preliminary  examination  of 227 

Yellowstone  National  Park : 

Appropriation  for  improving I  167 

Commissioner  of,  salary  of 164 
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53d  C0KGBB88,  )       H.OU  SE  OF  KEPRESENTATIVES.     (  Ex.  Doo. 
MSetnon.      i  \    No.  92. 


HEPORT 


OF  THB 


TESTS   OF  METALS 

AND 

OTHER   MATERIALS 


FOR 


INDUSTRIAL  PURPOSES 


MADE  WITH  THE 


OSITED  STATES  TESTING  MACHINE  AT  WATERTOWN  ARSENAL, 

MASSACHUSEHS, 


DURING 


THE  FISCAL  YEAR  ENDED  JUNE  30, 1894. 


Ppo^MBBK  4«  1B94, — Eeferred  to  the  Committee  on  Manufaotnres  and 

ordered  to  be  printed. 


WASHINGTON! 

OOTEBNMENT  PBINTII^g  OFFIOV, 

189/f, 


IiETTER 

FROM 


THE  SECRETARY  OF  WAR, 


TRANSMITTING 


Of  report  of  the  c€>tn'tn€inding  officer  at  Watertown  Arsenal^  Maasachu- 
K<ti,  of  ike  tests  of  metals  and  other  materials  for  industrial  purposes 
9^€  during  tJie  fiscal  year  ended  June  30, 1694. 


War  Department, 
WashingtoUj  i).  6\,  December  3, 1894. 

8is:  I  have  tlie  lionor  to  transmit  herewith  the  report  of  the  com- 
■UDdiDg officer  Skt  Watertown  Arsenal,  Massachusetts,  dated  October 
M^,of  the  tests  of  materials  made  at  that  arsenal  daring  the  fiscal 
Jttreoded  Jane  SO^  1^94,  which  report  was  submitted  to  this  Depart- 
■witbythe  Chief  of  Ordnance  of  the  Army  and  is  transmitted  toCon- 
S^^Min  accotUarnee  igritli  the  requirements  of  existing  law. 
Very  respecttiilly, 

Daniel  S.  Lamont, 

Secretary  of  War. 

SvKAXXSL   o:f'  the  House  of  Representatives. 


Watertown  Arsenal, 
Watertown,  Mass.,  October  6, 1894. 

Bm*.  I  ^ave  tlie  lionor  to  submit  herewith  the  following  report  of 
tcetft  ot  matexiiftls  made  at  this  arsenal  during  the  fiscal  year  ending 
hs^if^  18IM,  in  compliance  with  the  requirements  of  law. 

The  total  iiximl>^i'  of  specimens  tested  during  the  year  was  2,159, 

cbs&i&ed.  as  follo^w^s : 

OnnspeeiiDfiiia.. - 312 

VwOtdnanee  Department 145 

Far  oth«r  Govenunont  departmenta 142 

UvMlintive  teste 954 

Ttrti  for  private  parties 606 

Tbtel 2,159 

The  receipts  and  expenditures  were  as  follows: 

AaBiiDt  MipTopriated'  for  testing  machiue  and  testing  work $10, 000. 00 

SMeiTeddnring  tbe year  fiom  private  parties 1,396.11 

Total  received. 11,396.11 

Aaoaatsocpeiided  for  service  and  labor 9,197.67 

Aaoont  expended  for  Ught^  power  and  tools,  implements,  and  materials 
fcrtcsls.\!T 2,198.44 

Totel  expended ll.tW.U 

S 


4  TESTS   OF   METALS   AND   OTHER   MATERIALS,  1894. 

Public  tests  during  the  year  have  included  material  representing  the 
steel  forgings  for  8, 10,  and  12  inch  B.  L.  rifles,  cast  iron  for  the  bodies 
of  12-incli  B.  L.  rifled  mortars,  steel  for  small  arms,  steel  and  iron  cast- 
ings for  carriage  i^ork,  and  casl'-iron  projectile  metal,  together  with 
brass  and  bronze  castings  and  other  miscellaneous  tests. 

This  material  represents  work  in  current  fabrication  in  the  Depart- 
ment. 

Chain  cable,  shackles,  and  swivels  were  tested  for  the  United  States 
light-house  inspectors,  and  shot  lines  for  the  United  States  Life-Saving 
Service. 

Proof  stresses  were  applied  to  tackle  blocks  of  unusual  capacity  for 
the  Bureau  of  Yards  and  Docks,  United  States  Kavy. 

These  tests,  for  the  most  part,  have  been  made  to  ascertain  whether 
the  material  possessed  the  physical  properties  requisite  for  acceptance 
and  use,  although  the  tests  of  the  cast  irons  from  the  Watertown 
Arsenal  Foundry  have  assumed  more  of  an  investigative  character,  from 
the  fact  that  the  mechanical  tests  are  accompanied  by  a  statement  of 
furnace  charges  and  with  full  chemical  analyses  of  the  test  pieces  rep- 
resenting the  castings. 

Tests  for  private  parties  have  been  made  according  to  law,  which 
places  the  testing  machine  at  the  disposal  of  any  citizen  of  the  United 
States  upon  payment  of  the  cost  of  making  the  tests.  A  list  of  the 
parties  who  have  had  tests  made  during  the  past  fiscal  year  is  appended 
to  this  report. 

The  results  of  tests  made  for  private  parties  are  not  published.  They 
belong  to  those  who  defray  the  cost  of  testing. 

The  investigative  tests  of  the  present  repoi^  represent  many  features 
of  unusual  interest. 

HYDROSTATIC  TEST  OF  S-INCH  TUBE  SECTION. 

The  series  of  tests  by  hydrostatic  pressure  of  an  8-inch  tube  section, 
upon  which  some  results  were  presented  in  the  last  annual  report,  have, 
so  far  as  the  main  series  is  concerned,  been  completed,  and  are  included 
herein. 

The  investigation  has  comprised  tests  with  interior  and  exterior  pres- 
sures taken  singly  and  together;  also  the  same  pressures  combined 
with  longitudinal  stresses  of  tension  and  of  compression. 

Diametrical  and  longitudinal  strains  were  measured  when  the  radial 
pressures  were  applied  singly  or  in  combination  with  a  longitudinal 
stress. 

When  interior  and  exterior  pressures  were  applied  at  the  same  time 
longitudinal  strains  only  were  measured,  the  cylindrical  surfaces  neces- 
sarily being  inaccessible. 

The  combinations  of  pressures  met  many  of  the  conditions  present 
in  a  gun,  and  this  experimental  demonstration  of  the  action  of  the 
metal  under  such  analogous  conditions  gives  great  importance  to  the 
results. 

It  is  not  the  least  gratifying  feature  of  these  tests  to  observe  the 
close  harmony  existing  between  these  experimental  and  the  predicted 
results  which  were  based  on  the  formulae  for  gun  construction  adopted 
by  the  Ordnance  Department,  United  States  Army. 

The  ratio  of  longitudinal  to  diametrical  strains,  announced  in  the 

report  of  1893  to  be  ^^Vi  when  interior  pressures  were  employed  and 

from  observations  on  a  rectangular  bar  under  direct  tensile  stress,  is 

closely  confirmed  in  the  present  tests  by  eipterior  pressure,  where  the 

ratio  foand  is  ji^» 


TBBTB    O^    m:e:TAX.«  -^^   OTHER   MATERIALS,  1894.  5 

Adnntage  will  \>e  t^alten.  of  the  facilities  afforded  by  the  apparatus 

iMwMmade  in  caxTying  out  the  main  series  of  tests  to  add  further 

dati  to  the  subject  \>y  supplementary  tests  on  pressures  exceeding  the 

cbitie  limit  of  tlie  metal,  and  by  means  of  drilled  pockets  carrying 

]m  Teaching  different  depths  from  the  surface  of  the  tube  ascertain 

tk  Metrical  strains  at  different  parts  of  the  thickness  of  the  tube. 

Some  farther  ^work  remains  to  be  done  with  the  tube  subjected  to 

enbined  radial    and    longitudinal  stresses,  as  the  results  in  some 

iBstaaces  show  a  variance  between  the  observed  data  and  the  algebraic 

u  of  the  strains  developed  by  the  component  stresses  when  not  in 

ttnlMDation. 

KAXLiROAD-TRAGK  EXPERIMENTS. 

A  series  of  twelve  diagrams  illustrate  the  results  of  some  experi- 
WDts  on  the  behavior  of  rails  under  actual  conditions  of  service. 

Two  weights  of  rails  were  experimented  with,  a  66-x)ound  and  a  75- 
poond  section.  They  rested  on  oak  ties  in  each  case,  but  two  kinds  of 
IttUast  were  used — gravel  and  cinder. 

The  depressions  of  the  rails  were  observed  under  locomotives  of  dif- 
facDt  types  and  different  weights. 

Ohfienrations  were  also  made  on  the  depression  of  the  roadbed  in 
tk  vicinity  of  the  locomotive,  as  it  was  found  that  not  only  were  the 
nOfl  depressed  under  the  weight  of  the  locomotive,  but  there  was  a  sen- 
Ale  depression  of  the  roadbed  under  and  for  some  distance  on  each 
aide  of  so  great  a  weight. 

The  character  of  the  ballast  exerts  a  decided  influence  on  the  total 
depression  of  the  rails. 

Profiles  show  how  differently  the  rails  are  depressed  under  engines  of 
difleraot  wheel  bases,  and  the  modifications  in  curves  due  to  the  weights 
OD  the  leading  track  wheel  and  tender  wheels  over  the  class  of  switch- 
i&l^  engines  in  which  the  entire  weight  is  carried  on  the  driving  wheels. 

The  fiber  stresses  were  ascertained  by  measuring  the  strains  developed 
JB  the  bases  of  the  rails,  and  stresses  reaching  13,810  pounds  per  square 
indi  were  foand  with  the  track  in  normal  condition,  while  removing  the 
tie  increased  the  fiber  stress  at  that  point  to  16,430  pounds  per  square 
inch. 

Advance  wave  determinations  were  made  showing  the  elevation  of 
the  rail  before  the  locomotive. 

Mnch  interest  centers  on  these  practical  tests,  which  are  carried  on 
te  the  pnr|>ose  of  ascertaining  the  behavior  of  material  in  service  in 
Btoations  where  synthetical  deductions  are  difficult  and  uncertain  from 
tke  number  of  unknown  functions  present. 

So  little  is  known  of  the  action  of  the  roadbed  and  ties  that  a  determi- 
itttion  of  the  fiber  stresses  in  rails  necessarily  becomes  the  subject  of 
^xperimentaJ  ioqniry. 

"Theee  resnJts  should  assist  in  the  drawing  up  of  suitable  specifica- 
*»w  for  the  material  of  rails. 

Tbe  lar^B  number  of  laboratory  experiments  become  of  greater  value 
*^  tte/r  application  more  satisfactory  when  supplemented  by  these 
direct  iogofnes*  I^  fact,  it  is  believed  that  tests  having  for  their  object 
pnetfea/ j^l^rminations  of  strains  in  existing  structures  would  gen- 
^'^^nnlv  important  data,  and  it  is  intended  to  give  considerable 
^'^"^ce  to  these  lines  of  investigation. 


6  TESTS   OF   METALS  AND   OTHER   MATERIALS,  1894. 

BUILDINa  MATERIAL. 

Daring  the  past  fiscal  year  samples  of  building  material  have  been 
collected  from  many  different  States.  The  tests  of  some  of  this  material 
are  reported  herein,  and  other  tests  will  be  made  daring  the  carrent 
year. 

It  is  intended  in  this  series  to  include  representative  material  trom  all 
parts  of  the  country,  that  the  constructive  value  of  the  building  material 
resources  shall  be  fully  illustrated. 

The  tests  with  stones,  brick,  and  clay  products  in  general  will  not  only 
include  th  e  ordinary  compression  tests  of  the  materi^,  but  will  be  greatly 
extended  so  as  to  determine  many  physical  properties  rarely  developed 
by  experimental  investigation — ^properties  believed  to  play  important 
parts  in  the  durability  of  the  material  and  its  general  behavior  under 
different  circumstances. 

In  the  present  report  will  be  found  many  observations  on  the  elastic 
properties  of  stones  from  whence  may  be  seen  how  unlike  stones  are  in 
resiiect  to  their  degree  of  compressibility. 

Stones  of  extreme  softness  stand  to  those  of  extreme  rigidity  in  about 
the  ratio  of  1  to  7. 

The  differences  in  structure  are  Airther  shown  by  observations  on  the 
ratio  of  lateral  expansion  to  longitudinal  compression  of  the  material. 
The  values  found  range  between  ^  and  i\. 

The  coefficients  of  expansion  were  determined  with  the  stones  in 
water  baths  covering  a  range  of  temperature  from  about  freezing  to 
boiling  water. 

The  swelling  of  some  stones  immersed  in  water  was  noted,  and  a 
similar  effect  on  other  stones  due  to  exposure  to  higher  temperatures 
was  also  observed. 

Sandstones  generally  swell  most  upon  exposure  to  moisture,  and 
the  marbles  acquire  the  greatest  permanent  sets  due  to  elevation  of 
t^nperature. 

It  can  not  yet  be  said  that  marbles  as  a  class  of  stones  develop  larger 
permanent  sets  than  dolomites,  yet  so  far  as  our  present  experiments 
extend  such  is  the  case,  the  maximum  temperatures  not  greatiy  exceed- 
ing 400°  P.  in  the  experiments  referred  to. 

Strangely  enough,  while  exposure  to  higher  temperatures  increases 
the  permanent  sete  of  many  stones,  a  sandstone  from  the  State  of  Ore- 
gon was  experimented  with  in  which  the  permanent  swelling  of  the 
water  baths  was  very  sensibly  decreased  upon  heating  to  a  tempera- 
ture of  410^  F.  in  a  dry  atmosphere. 

The  remarkable  loss  of  strength  of  some  sandstones  when  wet,  but 
from  which  they  again  recover  when  dry,  has  been  observed.  An 
extreme  instance  of  this  kind  showed  the  wet  stone  to  sustain  only 
about  one-fifth  the  dry  crushing  strength. 

Questions  pertaining  to  the  fire-resisting  prox)ertie8  of  stones  will  be 
investigated. 

The  effects  of  rapid  and  slow  heating,  with  observations  on  the 
changes  in  dimensions,  both  temporary  and  permanent,  and  whether 
there  is  impairment  of  elastic  properties  and  compressive  strength  when 
subsequently  cooled,  is  one  line  of  inquiry  suggested.  This  method  of 
investigating  the  effects  of  heat  seems  to  promise  tangible  results. 

Chemical  analyses  have  been  made  of  samples  of  the  pulverized 
material  giving  the  average  composition  of  the  rock.  These  results 
will  be  supplemented  by  treatment  of  samples  of  the  rock  in  their  orig* 
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bill  eondition  as  qaarried.  to  tbe  action  of  solvents,  which  may  aid  in 
expUning  the  phenomena  of  tbe  mechanicid  tests. 

The  lines  of  investigation  for  this  class  of  material  have  by  no  means 
bNB«xhaaBtod,  and  it  is  believed  a  comparison  of  bnilding  stones  of  well- 
ttteblished  durability  nnder  conditions  of  weather  and  loads  with 
sbneB  known  on  the  other  hand  to  be  deficient  in  this  respect  will 
eatblens  to  identify  what  characteristics  are  favorable  or  what  nnfa- 
fonblein  building  material. 

At  the  close  of  the  World's  Golnmbian  Exposition  samples  of  build- 
iiif  miterial  which  liad.  been  on  exhibit  by  the  different  States  were 
iinrvded  to  this  arsenal  and  were  tested,  and  these  results  are 
iidnded  in  tiiis  report. 

MTTSIO  WIRE. 

Some  music-wire  samples  were  also  obtained  for  testing  firom  exhib- 
ited material  at  the  £xx>o8ition. 

CoBplete  tests  of  elastic  properties  and  tensile  strength  were  made, 
with  coiling,  swaging,  and  eyeing  tests. 

It  appears  from  the  reports  of  earlier  tests  on  this  kind  of  wire  that 
>  peat  advance  in  tensile  starength  has  been  made  in  wires  of  recent 
BUHHifEMslare. 

The  maximum  strength  found,  one  of  the  smallest  sized  wires,  "So. 
12  music-wire  gauge,  was  462,870  pounds  x>er  square  inch.  The  actual 
dJMttter  of  this  wire  was  0.0284  inch. 

The  elongations  and  permanent  sets  were  measured  on  wires  of  each 
siie  from  No.  12  to  27  music- wire  gauge  by  a  micrometer  attached  to 
tbe  specimen  hy  forked  dips,  which  enabled  the  measurements  to  be 
taken  without  injury  to  the  wire  at  the  points  of  contact  with  the 
instnuiient. 

Tests  of  specimens  prepared  with  eyed  ends,  as  generally  used  in 
IMoofortes,  were  made. 

The  behavior  of  these  specimens  was  very  erratic  and  the  loss  in 
itaDgth  considerable.  This  was  tbe  case  both  with  samples  whieb  had 
bem  eyed  by  the  manufacturers  of  the  wire,  and  those  specimens  which 
vers  ^ed  by  a  prominent  firm  of  piano  string  makers. 

The  manner  of  fracture,  an  oblique  shearing  surface,  indicated  iujary 
had  be^i  done  the  wire  by  the  torsional  set  given  the  parts  twisted 
together  to  form  the  eye. 

Some  eyes  were  formed  at  this  arsenal  which  were  made  by  twisting 
te  parts  of  the  wire  together  without  the  torsional  set,  as  described  in 
raoiarks  aooompanying  the  details  of  the  tests. 

Bett^  results  were  obtained  with  these  improved  eyes,  both  as  regards 
the  strength  they  developed  and  the  uniformity  of  the  results,  the 
strength  developed  being  about  the  same  as  wires  tested  over  i^g^nch 
pins,  corresponding  to  the  wrest  pins  in  musical  instruments. 

ENDURANCE  TESTS  OF  METALS. 

These  tests,  in  the  form  of  rotating  shafts,  have  been  continued  from 
ibn&er  years.  The  information  thus  derived  on  the  number  of  repe- 
titioDS  of  alternate  stresses  necessary  to  produce  rupture  in  metals  of 
different  tensile  properties  is  of  much  interest. 

The  liber  stresses  experimented  with  are  relatively  much  greater  than 
voald  be  applied  in  service  to  metals  in  so-called  permanent  structures^ 

The  speed  of  rotation  has  been  increased  from  400  to  1,500  per  minute, 
ttd  the  shafts  h&ve  been  maintained  at  nearly  uniform  temperatures 
kj  means  of  a  stream  of  water  played  upon  them* 
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Considerable  time  is  reqaired  to  develop  results  of  this  class,  notwith- 
standing the  application  of  high  fiber  stresses  and  rapid  alternations  of 
loads. 

Tensile  tests  of  the  several  grades  of  steel  employed  show  compara- 
tively uniform  results,  but  the  tests  with  repeated  stresses  are  charac- 
terized by  variations  of  great  magnitude.  Inasmuch  as  the  two  tests 
do  not  follow  parallel  courses  it  strongly  suggests  that  other  properties 
besides  those  developed  by  the  tensile  tests  contribute  toward  the  endur- 
ance of  repeated  stresses. 

Judging  from  the  tests  which  have  been  made  up  to  the  present  time,  the 
stresses  which  can  be  repeatedly  applied,  for  what  might  be  considered 
practically  an  indefinite  period,  are  much  below  the  tensile  elastic  limits 
of  the  medium  hard  steels.  In  fact,  the  tendency  is  toward  a  limit  below 
35,000  pounds  per  square  inch  for  the  grades  represented  in  thi^  report, 
notwithstanding  elastic  limits  of  the  higher  carbon  steels  reach  83,000 
pounds  per  square  inch. 

That  a  steel  of  high  elastic  limit  will  endure  the  application  of  higher 
loads  for  a  given  number  of  times  than  a  mild  steel,  tests  in  this  series 
clearly  show,  but  considering  the  behavior  of  the  two  grades  of  metals 
under  repeated  loads  extending  over  a  practically  indefinite  period, 
l^e  tests  raise  the  question  of  how  much  x>6rmanent  gain  has  been 
acquired  by  the  higher  grades  of  steeL 

The  indications  now  are  that  steels  of  high  tensile  properties  do  not 
possess  correspondingly  high  limits  of  endurance  to  repeated  stresses  of 
long  duration. 

This  is  about  as  far  as  a  general  statement  of  the  case  can  be  made. 

To  aid  in  showing  what  phases  the  metal  of  these  shafts  passes  through 
from  the  original  state  of  the  steel  until  rupture  occurs  tensile  tests 
have  been  made  of  specimens  taken  from  ruptured  endurance  shafts. 

The  specimens  have  been  made  annular  in  form,  boring  out  the  metal 
at  the  central  part  of  the  shaft  and  testing  only  the  metal  near  the  sur- 
face, where  the  fiber  stresses  during  the  rotating  tests  were  the  highest. 

Tensile  tests  of  these  specimens  suggest  some  explanation  for  the 
anomalous  fact  that  repeated  alternate  stresses  eventually  rupture 
metals,  notwithstanding  fiber  stresses  not  equaling  the  tensile  elastic 
limits  are  used. 

To  obtain  as  direct  a  comparison  of  results  as  possible  the  same  form  of 
annular  specimens  were  taken  from  the  outer  ends  of  the  rotating  shafts 
and  the  strength  of  the  middle  and  end  specimens  compared. 

Accompanying  the  details  of  these  tests  in  the  body  of  the  report  is 
a  table  showing  the  loss  or  gain  in  the  middle  specimens  over  the  end 
ones,  from  whence  it  may  be  seen  that  a  number  of  the  middle  specimens 
developed  a  much  higher  tensile  strength  than  the  shaft  originally  pos- 
sessed, as  shown  by  the  corresponding  end  specimen. 

In  some  tests  the  middle  specimen  showed  a  loss,  while  in  other  cases 
the  differences  were  not  very  pronounced  between  the  two  specimens 
from  the  same  shaft. 

The  greatest  gain  displayed  by  the  middle  specimen  was  21,320  pounds 
per  square  inch,  two  other  specimens  showing  14,350  and  13,950  pounds 
I)er  square  inch,  re8i)ectively. 

Three  of  the  middle  specimens  showed  a  loss,  the  least  7,000,  the 
greatest  14,030  pounds  per  square  inch. 

Specimens  which  showed  a  loss  and  many  which  showed  a  gain  in 
tensile  strength  developed  upon  testing  minute  surface  cracks. 

Exhaustion  of  ductility  or  toughness  seems  to  follow  the  application 
of  repeated  alternate  stresses  when  the  stresses  are  of  sufficient  mag- 
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nitadetoeventaally  rupture  the  metal,  and  during  the  time  this  anui- 
hilatioi)  of  tongliiiess  is  ^oing  on  there  is  apparently  a  gain  in  tensile 
strength. 

When  the  exbaustiou  of  tlie  tonghness  is  complete  and  the  loads  on 
t^e  shafts  are  safficlently  great  incipient  rapture  begins,  circumferen- 
tial cracks  are  develox>ed9  and  by  reason  of  their  general  development 
and  extenaion  final  rapture  of  the  shaft  soon  follows. 

The  higher  tensile  strength  and  less  toughness  displayed  by  some  of 
the  middle  specimens  than  was  possessed  originally  by  the  shaft  fur- 
nishes grounds  for  the  belief  that  individual  parts  of  the  steel  are 
Mtnally  loaded  to  this  maximum  tensile  strength  before  rupture  of  the 
shaft  takes  place,  notwithstanding  the  low  computed  fiber  stress  on 
theshaft 

If  this  deduction  is  true,  then  tensile  strength  is  at  least  a  fdnction 
of  the  dorabihty  of  metal  working  under  high  fiber  stresses,  the  metal 
jnaang  through  a  state  of  maximum  cohesive  resistance,  although 
finally  rupturing  under  a  load  apparently  below  its  primitive  elastic 
limit 

Final  rupture  occurring  under  a  load  below  the  primitive  elastic  limit 
makes  it  appear  that  gradual  relaxation  or  loss  in  strength  followed  the 
stage  of  maximum  strength,  but  the  evidence  on  this  point  is  by  no 
means  conclusive.  Efforts  are  being  made  to  develop  such  additional 
£ietB  as  may  tfirow  light  upon  this  important  subject. 

MISCELLANEOUS  TESTS. 

Each  annual  report  contains  a  number  of  tests  on  special  subjects 
intended  to  develop  special  features  in  connection  with  current  work 
in  Uie  Ordnance  Department  or  other  departments  of  the  Government. 

These  tests  frequently  supplement  the  more  elaborate  series  of  inves- 
tigations in  addition  to  the  immediate  objects  of  the  tests,  and  much 
general  intbrmatiou,  available  in  many  ways,  is  found  among  these 
detached  tests. 

The  operations  of  the  machine  have  been  conducted  and  the  tests 
and  reports  made,  as  usual,  by  Mr.  James  E.  Howard,  G.  E.,  to  whose 
great  experience  and  extreme  carefulness  we  are  indebted  for  the  scope 
and  accuracy  of  the  tests. 

The  analyses  and  photographs  have  been  made  by  Mr.  Edwin  E. 
HacXatt,  the  capable  chemist  in  charge  of  the  laboratory  connected 
vith  the  testiD^r  department.  They  form  a  very  necessary  part  of  the 
rqjort. 

Teiy  respectfully,  your  obedient  servant, 

J.  W.  Eeilly, 
Jt€0orj  Ordnance  Department^  U.  8.  A.y  Commanding. 

The  OsiSF  aw  OKi>NAifCE,  U.  8.  A., 

Y/oHkingUmj  D.  0. 
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Tube. 

lSo.BOn. 

Marks,  ff .^ 

Diameter,  '^'.564. 

Sectional  area,  .25  square  inch. 

Gaoged  lengthy  3'\ 


iRdied  loAdfl. 


TttaL 


hmit. 
SO 
L» 
ISN 

S.MO 

7.S0I 

azso 

HOOP 

liTSO 

aoop 
aao 

11,500 
U,7S0 
UOOP 
11250 

asoo 

12.750 
13,000 

Am 


BCh. 


inc 


i,ooo 

5,0U0 
lO.OOO 
20,000 
90,000 


4O.00O 
42,000 
43,000 
44,000 
45.00O 
46,0OO 
47.00O 
48,00O 
4fr.0OO 
50,  ODD 
5I,0OO 
52,000 
84.680 


inch. 


O. 

.000100 
.000300 
.O00033 
.000907 
.001133 
.001300 
.001387 
OO1400 
.001433 
.O01407 
.OO1500 
.001533 
.003333 
.004500 
.006167 
.007000 
.OO8000 
.1367 


Snocesaire 

•loDjcation 

per  inch. 


Inch, 
0. 
.000100 
.000200 
.000333 
.000334 
.000106 
.000167 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.001800 
.001167 
.001667 
.000838 
.001000 
.1287 


Permanent 
set. 


Ifuh. 


0. 

0. 


Saccessire 

permanent 

set. 


Inch, 


0. 


Remarks. 


Initial  load. 


Elaatic  limit. 


Tensile  strength. 


Gtneral  iummary, 

^•■flflitiM-ii-  „>■  aumnmr^  ioeli  of  original  section pounds..    84,680 

•*««SrtDcrSBa«rt»  ii>«lt»  o^  origin  J  section do...    47.000. 

l^oti««i?«,ISrSteri^ptoro inch..      .2567 

5SKi?nK  ^^/»*r»iii  at  elaatic  limit do...  .001538 

3S?ifJii!fi't^*f^liitofrnptare do...       .184 

S?S!:ftJ^2torA.^nr^P«-««t  of  original  ««tion 64.6 

hiSr^"*fz"~  .-.---- at  middle  of  stem 

^SS^JnS^''^A^ii>^ •«ky 

^Mbiaf  Inch  MtfietioDa ".  16, ".  46*. ".  16 


8-INCH     STEEL  B.  L.  RIFLES. 


23 


Tube  No.  28. 
No.  5188. 


DiMeter,  ".564. 

SectioDal  area,  .25  square  inch. 

Gauged  IcDgth,  3'^ 


inrind  loads. 

per  inoli. 

Snooeulre 

eloncation 
X»er  Inch. 

Permanent 

Mt. 

SuoeeMive 
pemmnent 

Mt. 

Bemarki. 

1 
TKi 

1 

\Fm4 

'    m 

L  pr" 

El.   PinmdM. 

»         1,000 
1        K  mwt 

a 

.OOOIOO 
.000300 
.000033 
.000007 
.OOllOO 
.001300 
.001333 
.00130T 
.001400 
.001433 
.001407 
.OOISOO 
.001533 

.ooiooo 

.001033 
.001067 

In€h. 
0. 

.000100 
.€00200 

.000333 
.000334 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000007 
.000033 
.000034 
.001000 
.000500 
.001106 
.009000 
.003000 

0. 
0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

f  W       10.  ooo 
,    '.J»        ».000 

1  ^^        42LOOO 

its     f^!!!5 

0. 

0. 

U.O0O 

u,si» 

14.M 

nut 

47,000 
48,000 

49,  OOO 

50.  OOO 
51,0(10 

. 

52,  OOO                •  *^^— '*^;l 
53.000               .OOSIOT 
64  OOO               .004333 
6&0OO               .007333 
56.000               .O10333 

• 

88.480 

1 

General  aummat'if. 


tefcitinigthper«q««r©lTicliof  oi^^  pounds. 

^lmitMriiqvi^^in<»^  ^^  o«ri«iiial  section do.. 

S^Oteper  inch  After  «-«P*^^;--i'Vi;i'i«i; ^^^' 

fecitfcia p« inch  iiiid«T*trttiii»triaatte  limit do.. 

'*'ietHsiiidiAm«t«r  »«  -poin*  of  rapture. do..         

53S2afS!SterrJptiire,  per  cent  of  original  section 49.7 

Jjttoirf  rapture..- "1.6  from  neck 

gvKter of  broken  BorfAoe .^ silky 

l^gittnof  inch  •ecti<ms  ".14,  ".88*.  ".10 


88,480 

51,000 

.2067 

.001667 

.164 


I 
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Diameter,  ".564. 
Seetjooal  area,  .25  i 
Ganged  length,  3". 


Tube  No.  29. 
No.  6190. 


square  inch. 


iffliadkadt. 

SaeceMiTe 

Peimaoent 
set. 

Sncoes8iye 

permanent 

set. 

Bemarki. 

TiUL 

Peraqoan 
iDdi. 

perlnotft. 

elonntton 
X>er  inch. 

1   L2H 

1,000 

C    iMkA 

O.            

.OOOlOO 
.000300 
.000033 
.000907 
.OOllOO 
.001300 
.0013S3 
.001307 
.001400 
.001407 
.001533 
.002000 
.004007 
.000607 
.OO8O0O 
.008007 

0. 
.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000033 
.000034 
.000033 
.000067 
.000061} 
.000467 
.002667 
.002000 
.  001333 
.000667 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  loud. 

!  J»      laooo 

JW        90,000 
'   JS        30,000 

^■^        tt^OOO 
1  JJJ        «.000 

•5S    S2S 

0. 

0. 

jiiU.        A  000 

S    S2S 

s     **•  *** 

■ 

Elastio  limit. 

iiS    U'22 

.:::..: !..::..:::::: 

ufi    £'S2 

§S    S'SS 

11 2         »t  000 

a. 

9n 

91,  QOU      1 

85.440 

Tensile  strength. 

CSjPWfuch 
ij2||"J»  taeh  an^er 

^Sr*  IB  araa  after 


General  summary, 

in^li  oT  criminal  section ponnds..    8S,440 

oT-i^nal  ••ction do...    46,000 

inoh..      .2100 

v%  elJMtlo  limit do...  .001533 

rapture do...       .144 

^er  oent  of  original  section 44.6 

--.- l".5firomneck 

silky 

".11,  ".37*,  ".16 


tiOSM  .•-—--- 


i 
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8-INCH   STEEL   B.  L.  RIFLES. 


Tubs  Ko.  25. 

« 

^o.  4999. 

Marks,  i^J 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loftds. 

ElongAtioii 
.  permch. 

Sacoeesive 
elonffAtion 
,  per  Inch. 

Permanent 
set. 

Snooeesiye 

permanent 

set. 

Benutfki. 

Total. 

PerBqnaie 
incn. 

"         ■ 

Pounds. 

250 

•1,250 

2,600 

6,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

20,600 

Pounds. 
1,000 
6,000 
10.000 
20,000 
80,000 
85,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
82,400 

Inch. 
0. 

.000183 
.000388 
.000700 
.001067 
.001883 
.001600 
.001667 
.001733 
.003333 
.005367 
.006500 
.007667 
.008667 

Inch. 
0. 

.000183 
.000200 
.000367 
.000367 
.000266 
.000167 
.000167 
.000066 
.001600 
.002034 
.001133 
•   .001167 
.001000 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaaticlimil. 
Tensile  strengtli. 

0. 

.000100 

.000100 

General  eumnMry. 

Tensile streni^  per  nqnare  inch  of  original  section poonds..    82,400 

Elastic  limit  per  sonare  inch  of  original  section do. . .    48, 000 

Elongation  per  incn  after  rupture inch..     .  2067 

Elongation  per  inch  nnder  strain  at  elastic  Umi t do. . .  .  001788 

Hednction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture^  perceutof  original  section 47.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky,  trace  of  granulatioii 

Elongation  of  inch  sections ".86*,  ".16,  ".11 
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JACKET  KO.  23. 


Ko.4988. 


Seetional  area,  .25  . 


inicli. 


SIonjFAtioii 


OOOO07 


ive 

Sticm 
c1&. 


.001400 
.CM>1<*«T 


OOITOO 


O. 

.000007 
.000288 
.000838 
.000884 

.  OOOPoo 
.000007 
.000067 
.000066 
.000034 
.000038 
.000033 
.000034 

•.*  000088 

.000088 
.000034 
.000066 
.000067 
.000067 
.000033 
.000067 
.000166 
.000167 
.000683 
.001184 
.001466 


FennAnent 
tei. 


Ifuk, 


0. 


Saeo6MivB 
pornuiiMnt 

Mt. 


JfieA. 


0. 


0. 
0. 


Bemarki. 


Initial  loud. 


BUstlo  limit. 


Tensile  strengtli. 


General  eummarjf, 
.^^  .. .-«-.»*k*«d»  or  <»rig*n*l  ••©Won ponnds..    98,600 

•■  per ineh  vnaer  •*'*T v^^mwtair© do  lU 

15.S???r*  "irJ*L^ '"*!- --•——-•- grnnnlar,  OOpercentj  silky,  40per  oent 

'<■  Mvken  WSQXwm^  m  •  -  -  • «  21*    "  11  "  12 
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8-INCH   STEEL   B.  h.  BIFLE8. 


Tube. 

Ko.  5000. 

Marks,  g^,,^i 

Diameter,  ".564. 

Sectional  area,  .25  square  iiich. 

Gauged  length,  3". 


Applied  loada. 

Elongation 
perinob. 

Sacceasiye 

elongation 

perlnob. 

Permanent 
set. 

Snoceealve 

permanent 

set. 

Ramarlre. 

Total. 

Per  sqnare 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,500 

10, 750 

11,000 

11.250 

11,500 

11, 750 

12,000 

12,260 

12,500 

12,750 

13,000 

13,250 

13,500 

13, 750 

22,070 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53, 000 
54,000 
55,000 
88,280 

Ineh. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001400 
001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.002333 
.006667 
.007667 
.008667 
.009500 

Jneh, 
0. 

.000067 
.000233 
.  000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000633 
.0043:i4 
.001000 
.001000 
.000833 

Ineh. 
0. 
0. 

Inch. 
0. 

InitialUMd. 

Elttitio  limit. 
Tensile  atrength. 

0. 

0. 

............ 

1 

General  summary, 

Tensile  strength  per  square  inch  of  original  seotion pounds..    88,280 

Elastic  limit  per  sonare  inch  of  originaTseotion do. . .    50, 000 

Elongation  per  incn  after  rupture inch..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Red  uotion  in  diame ter  at  poin t  of  rupture do . . .       .  164 

Reduction  in  area  after  rupture,  per  centof  original  section 40.7 

Position  of  rupture 1".  8ftt>mneok 

Character  of  broken  surface Ailky,  oblique 

Elongfttionof  inchsectiona '. ".12,  ".37*,  ".18 


) 
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Jacket. 

iiro.6ooa. 


Harks,  |¥.i 

J>mkt,  ''.564. 

SeeAnal  area,  .25  sqoaxe  inch. 

Gaged  lengOi,  3'^ 


olonsatioii 


'  inch. 


JTfMJk. 
O. 

.000100 

.000283 

.000334 

.000883 

.000333 

.000100 

.000007 

.000033 

.000034 

.000033 

.000033 

.€00084 

.000033 

.000007 

.001066 

.001087 

.001107 

.001000 


Pemuuient 
set. 


Ineh,  . 


0. 
0. 


SacoeMive 

permanent 

set. 


Inch. 


0. 


Bemarks. 


Initialload. 


0. 
0. 


£lB8tio  limit. 


Tensile  strength. 


g.^Mtpereon 
CS«;pirinai 

iTg>aJiainel 


ier  »1    ^ 
,^  polxft'fc 


o^ori 


r  oricin*!  section pounds . 

^insJeeotr 


•eotion do 

inch 
kA  eliuitio  limit do. 

of  TOP*u» do. 

per  cent  of  original  section 


01,920 

51,000 

.1707 

.001700 

.164 

49.7 

1".  23  from  neck 
siHcy 


".23*,  ".20*.  ".10 
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8-INCH   STEEL   B.  L.  RIFLEa 


Tube. 

No.  5010. 

Marks,  St^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

> 

Elonffation 
perlnoh. 

Snocesaive 

elongation 

perlnoh. 

Permanent 
set. 

Sacoeaaive 

permanent 

aet. 

Total. 

Per  sanare 
inon. 

Poundt. 

250 

1.250 

2.500 

5,000 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,760 

14,000 

14,250 

14,500 

22,070 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
88.280 

In«h. 
0. 

.000100 
.000300 
.000633 
.000067 
.001133 
.001838 
.001400 
.001488 
.001467 
.001500 
.001667 
.001600 
.001667 
.001700 
.001738 
.001767 
.001800 
.001833 
.010000 
.010400 
.011000 
.011600 
.012667 
.1467 

Ineh, 

0. 
.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000067 
.000033 
.000034 
.000033 
.000067 
.000033 
.000067 
.000033 
.000033 
.000034 
.000083 
.000033 
.008167 
.000400 
.000600 
.000600 
.001067 
.184038 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  loikd. 

Elaatic  limit. 
Tenaile  atrengtli. 

0. 

0. 



1 

1 

.    •..•..     1             • 

1 

1 

.........            ... 

.... 
...........  '  

General  summary. 


Tenaile  strength  per  aqaare  Inoli  of  original  section pounds.. 

Elasticlimit  per  sqnare  inch  of  originu  section do... 

Elongation  per  inca  after  mptare inch . . 

Elongation  per  inch  onder  atrain  at  elastic  limit do . . . 

Beduction  in  diuneter  at  point  of  raptnre do... 

KedncUonin  area  after  rupture,  per  cent  of  original  aection 44.6 

Poaitionof  rupture ".  86  firom  neck 

Character  of  broken  aurfaoe silky,  60  per  cent  of  aurfaoe  interspersed  with  fine  granuhition 

Elongation  of  inch  sections ".  88%"  .  17,  ".  12 


88,280 

68,000 

.2067 

.001833 

.144 
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Ko.  5021. 


Diaipeter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gaoged  length,  3'\ 


eloantion 
por  Inch. 


Permaneiit 

Mt. 


Xneh, 

a 

.ooooe? 

.000200 

.000833 
.000807 
.000833 

.000183 


.000087 
.000087 
.000083 

.000088 
.000034 

.004688 
.000433 
.000800 
.001000 
.001333 
.1387 


0. 
0. 


Inch. 


0. 
0. 


Snoenlre 

permanent 

•ei. 


0. 


Inch. 


Bemjirke. 


Initial  load. 


ElastioUmit. 


Tensile  strengtb. 


General  eummary, 

&*"tii«Ai»r»Qiia««*»«^*!tf^f*^."****®" ^.ponnda..    01,840 

?*£3rSr  SnJS  iiacli  of  ori«iiuaaeotlon do...    58,000 

^^ttiaMPfai^Vff^r  rai>t«are inoh..      .2087 

?S5£SSS5/S«a««^«>^»l«""»** do...  .001787 

^SSff^^t^^SvSSt^r  ruptnre.. do...       .124 

i^SShSS^rVJSS?™,  per  cent  of  original  seotlon 38.2 

'**l«rfnSbM«^  -- ".80  from  Deck 

225rrf|KlKnTOrfi~  granular,  80  per  cent;  silky  40  per  cent 

^W««f  inch  ••ct4ao» **»  "^'i  •" 


I 
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8-INCH   STEEL   B.  L.  RIFLE8. 


Tube  No.  28. 

Ko.  5189. 

Marks,  f^^J 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Oauged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Saocessive 

elongation 

perlnoh. 

Pormanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Peruoare 
incn. 

Paunda. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10.000 

10,500 

10,760 

11,000 

11,260 

11  500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

21,040 

Poundt. 

1,000 
5.000 
10.000 
20,000 
80,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45.0U0 
46,000 
47,000 
48,000 
40,000 
60,000 
51.000 
52,000 
53,000 
84.160 

Indi. 
0. 

.000133 
.000300 
.000633 
.000967 
.001133 
.  001300 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001683 
.001667 
.011333 
.013000 
.014000 
.015000 

Inch. 

0. 

.000183 
.000167 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.009666 
.001667 
.001000 
.001000 

Inch, 
0. 
0. 

Inch. 
0. 

Inilial  load. 

Elastic  llmil. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,160 

Elastic  limit  per  sonare  inch  of  orlginu  section do...    48,000 

Elongation  per  incii  after  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001633 

Beduction  in  diameter  at  point  of  rupture do . . .       .114 

Beduction  in  area  after  rupture,  per  cent  of  original  sect  ion 80. 4 

position  of  rupture 1".  6  ftt>m  neck 

Character  of  hroken  surface silky 

Elongation  of  inch  sections ".21,  ".88*,  ".U 
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Jaoket. 

No.  5182. 

MarkSy  B  T,  M 

Diameter,  ".564:. 

SecfioDal  area,  .25  square  inch. 

Ganged  leD^th^  3". 


llVlicdkMdA. 


T0td. 


P«r 


incli. 


Ifmdt. 
250 
1,250 
1500 

i^OOO 

7,500 


aOQO 
11,250 
i;500 
11.730 

U2SI 

11500 

11750 

D.O0O 

13.250 

13.500 

131750 

HOOD 

2,010 


1,000 

5,000 

10,000 

20,00O 

so.ooo 

40,O0O 

44,000 

45.0OO 

46,O0O 

47,00O 

48,000 

49.00O 

50.000 

51,00O 

52.000 

5a.0OO 

54.  OOO 

55.  OOO 
60,000 
90.  MO 


Elonj^Atlon 
per  inch. 


Tnch. 
O. 

.O0O100 
.OO0300 
.000033 
.O0O067 
.001300 
.001433 
.  001467 
.001&33 
.001000 
.001633 
.001667 
.001700 
.001733 
.0O2333 
.005067 
.  O4I7000 
.007607 
.0088^3 


SooceMlTe 

eloniption 

per  inch. 


Ineh. 
0. 

.000100 
.000*200 

.  ooatas 

.000334 
.000333 
.000133 
.000034 
.000066 
.000067 
.000033 
.000034 
.000033 
.  0000:i3 
.000600 
.003334 
.0013:13 
.000GG7 
.001166 


Permaxieat 
set. 


SucceMive 

permaneot 

set. 


Ineh. 


0. 
0. 


0. 
0. 


Ineh. 


0. 


Remarks. 


Initial  load. 


Elastic  Umit. 


Tensile  stren|(th. 


OtneraJ  9ummary, 

■fcrtnofth  per  iwiaAro   inch  of  originjd section pounds..    90.640 

i^liauVMriqiiAre  inch  of  original  section do  ..    61,000 

fitioo  D«r  inTh  ^tt^r  TOptuT^ ---.. inch..      .2167 

S^jS^SchSSler«J^i«*i*^J^«"»it io-'^^TS 

^f^indhunt^tmr  »t  i>oint  o^  rapture... do...        .134 

I^iJi^^r  TOP*"r«,  per  cent  of  original  section V*-.V,v   ,  *^  ^ 

^"afraptttre- at  middle  of  sfeni 

Wer  of  broken  •arf«^-« ;/ii'»  i^.^lJHi 

!»Uooof  iBcli»ection» ' .  14,  ".  87*.  ".  14 

a  Ex.  92 3 
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8-INGH   STEEL   B.  L.  BIFLE& 


Tube  No.  29. 


No.  619L 

Marks,  |ftf  f 

Diameter,  '^564. 

SectJonsd  area,  .25  square  inch. 

Gauged  length,  3'\ 


Applied  loads. 

Elonsatlon 
permoh. 

SaooeasiTe 

alonsatioii 

perinob. 

Pennanent 
aat. 

SaooewlTa 
permanent 

Mt. 

Bemarka. 

TotaL 

PerMoare 
incn. 

PoiifuEt. 
250 
1,260 
2,600 

5,000 
7,600 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
81,700 

PmmdM. 
1,000 
5,000 
10,000 
90,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63.000 
54,000 
56,000 
56,000 
57,000 
58,000 
87,0i0 

Inch. 
0. 

.000007 
.000267 
.000600 
.000988 
.001100 
.001267 
.001338 
.001867 
.001400 
.001400 
.001438 
.001467 
.001500 
.001567 
.001600 
.001638 
.001607 
.001700 
.012383 
.013000 
.018700 
.014667 
.015833 

Inch. 
0. 
.000067 
.000900 
.000388 
.000883 
.000167 
.000107 

.000034 
.000083 

0. 

.000033 
.000034 
.000033 
.000007 
.000038 
.000038 
.000034 
.000038 
.010638 
.000007 
.000700 
.000967 
.001106 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

• 

.  0. 

0. 

Oeneral  iuwwuiry. 

Tensile  strength  per  square  incb  of  original  section pounds..    87,040 

Elastic  limit  per  sqaare  inch  of  original  section do...    53,000 

Elongation  per  inch  after  rupture inch..      .1900 

Elongation  per  inc^  under  atrain  at  elastie limit do...  .001700 

Seduction  in  diameter  at  point  of  rupture do...       .004 

Beduotion  in  area  alter  rupture,  pereentof  original  section 80.6 

position  of  rupture 1".  19  ftom  neck 

Character  of  broken  surface granular,  85  per  cent;  dull  flaky,  15  per  cent 

Elongation  of  inch  sections ".19*,  ".26*,  ".19 
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Jacket  No.  228. 


No.  6183. 


Diameter,  ''.564. 

Sectional  area,  .23  square  inch. 

Gaaged  length,  3*\ 


A»lied 


THiL 


Per 
inc 


Mil 

Dcn 


250 
1.80 
(500 

s^ooo 

10.000 
U,009 
11,250 

i;soo 

11.7S0 
I2.00O 
12,250 
12,500 
U750 
11,000 
12,250 
12.500 
13.750 
14.000 

i2.no 


1.00O 

5.0OO 

10,0OO 

ao,ooo 
ao.ooo 

40,OOO 
44,000 
45,000 
441.  OOO 
47.O0O 
4«,000 

49.  OOO 

50,  OOO 
5UOOO 
52,000 
S3.  OOO 
54,000 
56,  OOO 
50,  OOO 
91,520 


EloD  ^Ation 
per  incli. 


SaoceMive 

eloDf^tion 

por  inch. 


Tneh. 

K 

.000100 
.O00267 
.000600 
.O00933 
.001267 
.OO1400 
.001433 
.001467 
.001500 
.001539 
.OO1507 
.001000 
.0O1667 
.002333 
.004067 

.000500 
.0O7533 
.1233 


Inch. 
0. 

.000100 
.000167 
.0003.'i3 
.000333 
.000334 
.000133 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000067 
.000666 
.002334 
.001000 
.000833 
.001033 
.115767 


Permanent 


Inch. 


0. 
0. 


0. 
0. 


Sacoewiye 

permftnent 

set. 


Ineh. 


0. 


Bemarks. 


luitial  load. 


Elofttio  limit. 


Tensile  strength. 


^^ptfan  per  incn  mm- 
I'Wmq  per  inch  an 
SWm«  to  diwneter  »»  J^ 
■^••tlMiin  siwfc  after- XT*P - 

/5«osof  rnptare -  - - 

£(««eter  of  broken  mnrfmc^ 
^9ttion  of  iocb  sections  - 


,t  -ptHo^ 


General  eummari/^ 

incli  of  original  section pounds..    91,620 

of  orlgliua section do...    61,000 

^ure inch..      .2100 

»t  eUsUc limit do...  .001667 

at  rnptare do...        .164 

per  cent  of  original  section 49. 7 

".7  from  neck 

silky 

/»  11    tt  15   /#  37* 


( 
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8-INCH   STEEL   B.  L.  RIFLES. 


Jaoxet  No.  23. 

No.  4989. 

Marks,  i^,  J 

Diameter,  '^564. 

Sectional  area,  .25  Bqaare  inch. 

Gauged  length,  Z". 


Applied  loads. 

EloDmtion 
permcb. 

SnoceulTe 

elongatloii 

perluch. 

Permanent 
set. 

Snooeaslye 

permanent 

■et. 

Bemarks. 

Total. 

PersqnarA 
inoo. 

PcundM. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

21,750 

Povnd». 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45.000 
46.000 
47.000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
64,000 
66,000 
87,000 

Inch, 
0. 

.000067 
.000233 
.000600 
.000000 
.001267 
.001367 
.001400 
.001400 
.001438 
.001600 
.001600 
.001667 
.003000 
.005338 
.006438 
.007600 
.008667 

Jneh, 

0. 

.000067 
.000166 
.000367 
.000300 
.000367 
.000100 
.000033 

0. 
.000033 
.000067 
.000100 
.000067 
.001333 
.002333 
.001100 
.001167 
.001067 

0. 
0. 

0. 

InitialloMd. 

Elaatlol^t. 
TenflUe  atrength. 

0. 
0. 

i 

1 

i 

m 

1 

General  9fcmmar^. 

Tensile  strength  per  aqnare  inch  of  original  section ponnda..    87,000 

Elastic  limit  per  ftonare  inch  of  originu  section do...    60,000 

Elongation  per  incti  after  mptnre inch..      .2333 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001667 

Keductionin  diameter  at  pointof  mptnre do...       .164 

Bednotion  in  area  after  mptore,  per  cent  of  original  section 40. 7 

Position  of  mptnre ".28firomneck 

Character  of  broken  snrfaoe ailky 

Elongation  of  inch  sections M4,".83%«.» 
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TABULATION     O^      TENSION   SPECIMENS    FROM  8- INCH  STEEL 

B.  L.  RIFLES, 


Kaof 


Potitioii  in  gun. 


4K8 


TabeNo. 
do  --- 


Xjocation 

of  speci 

menis. 


5001    Tttbe. 

5«H0  do 

Wll  do 

sold  do 


Middle 

do  .. 

do  .. 

do  .. 


5«8  i  Tabe  So. 
51«  do... 


5190 
SUl 


Tube  No. 
....do  — 


4W   Jacket  No.  23.    Oatofde 


Xnnide 

do  . 

do  . 

do  . 


'5003 


• . . . . do  ........ 

Jacket 

do 


do  .. 

Middle. 

do  .- 

Outside 


,?C^ do f /??,- 

'^I£  Jacket    M:iddlo 

'5181  do <*•>  -■ 

,'51«   Jacket  Xo.  28  J   XD«irte  - 
5J«<, do *o  -• 


^   Jacket  Ko.  26 


BlAatic 

limit 

per 

•qnare 
inch. 


Found* 

is' 666 

53.000 
50.000 
47,000 
53.000 

51,000 
48,000 
46,000 
53,000 

59,000 


50.000 
51.000 
5O.U00 
53,000 


46,000 
51,000 
51,000 
51.000 
57.000 


Tenaile 
etrou>;Ui  Elon- 

per 

aquare 

inch. 


Pounds 
87,600 
82,400 

93,680 
88,280 
84,680 
88,280 

88,480 
81,160 
85.440 
87.040 


08,600 


87,000 
01.020 
89,840 
91,640 


84,480 
90,640 
89,060 
91,520 
94,640 


tion. 


P.et. 
18.0 
20.7 

20.3 
22.3 
25.7 
20.7 

20.7 
22.7 
21.0 
19.0 


18.3 


23.3 
17.7 
19.0 
20.7 


22.7 
21.7 
21.0 
21.0 
21.0 


Con- 
trac- 
tion 
of 
area. 


P.et. 
33.5 
47.2 


47.2 
49.7 
54.6 
44.6 

49.7 
36.4 
44.6 
30.6 


36.4 


49.7 
49.7 
40. 7 
39.2 


52.2 
41.9 
49.7 
49.7 
47.2 


Appearance  of  frac- 
ture. 


Silky,  acrratod 

Silky,  trace  of  gran- 
ulation. 

Silky 

Silky,  oblique 

Silky 

Silky  and  flue  gran- 
ular. 

Silkv 

do 

Granular,  85  per 

cent;  dull  flaky, 

15  percent. 
Granular,  60  per 

cent;  ailky,  40  per 

cent. 
Silky 

»••*•'! V    ■••*•••  «•••••  • 

Granular,  60  jier 
cent ;  ailky,  40  per 
c«nt. 

.^'.iL;:;;;::::::::: 

do 

do 

do 


Beniarka. 


Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 

Breech  end. 
Mu/.zleend. 
Bre4!cli  end. 
Muzzle  end. 


Breech  end. 


Muzzle  end. 
Breech  end. 
Muzzleend. 
Breech  end. 


Muzzleend. 
Bre<H*.h  end. 
Muzzleend. 
Breech  end. 
Muzzle  end. 


I 


ao 


8-INCH   STEEL   B.  L.  RIFLES. 


Jaokbt. 


No.  6002. 

Marks,  Z^fk 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inoli* 

Gauged  length,  3". 


Applied  loadB. 

EloDcation 
p«r  inch. 

SnooesalTe 

eloDntion 

perlneh. 

Pennftnent 
■et. 

BnooesaiTe 

periDUieiit 

■et. 

Bemwlw. 

ToUL 

Pertquam 
inon. 

Pounds. 

V     260 

1,250 

2,500 

5,000 

7,500 

10.000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,600 

13,760 

22.460 

Pcundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
56,000 
80,840 

IndL 
0. 

.000067 
.000867 
.000600 
.000988 
.001300 
.001488 
.001467 
.001467 
.001500 
.001567 
.001067 
.001738 
.008333 
.003333 
.004667 
.006667 
.008383 

Ineh. 
0. 
.000067 

.000200 
.000838 

.000338 
.000367 
.000183 
.000084 
0. 

.000033 
.000067 
.000100 
.000066 
.000000 
.001000 
.001334 
.002000 
.001666 

Inch, 
0. 
0. 

Inch. 
Oi 

Initijaioftd. 

SiMtieUinil 
Tensile  strength. 

0. 
0. 

"     " " 

••••••• ,......-•...• 

1  [ 

General  eummarff. 

Tensile  strengtli  per  sqnsreinob  of  original  seoUon pounds..    80,840 

Elastic  limit  per  sanare  inch  of  origins!  section do. . .    M,  000 

IClongation  per incn  after  raptors inch..      .1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001788 

Beduotion  in  diameter  at  point  of  rapture do...       .164 

Bedaotion  in  M«a  after  rapture,  per  cent  of  original  section 40. 7 

PoaiUonofroptare ".6  from  neck 

Character  of  broken  snrfkoe silky 

Elongation  of  inch  sections ".35*,  'Ml,  'Ml 
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8-lNCH   8TEKL   B.  L.  RIFLES. 


Jacket  Ko.  26. 

No.  5022. 

Marks,  i^J 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elonntion 
per  inch. 

SaooeMive 

elongation 

perrnoh. 

Permanent 
set. 

SaocMMsiTe 

permanent 

set. 

Bemarks. 

ToUL 

Per  Bonare 
inco. 

Poundt. 

250 

1,250 

2,500 

6,000 

7,500 

10.000 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

21,120 

Pound». 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
84,480 

Ineh, 
0. 

.000067 
.000300 
.000633 
.000907 
.001267 
.001433 
.001467 
.001500 
.001600 
.005400 
.008333 
.010000 
.011333 
.1400 

Ineh, 
0. 

.000067 
.000233 
.000333 

.wmu 

.000300 
.000166 
.000034 
.000033 
.000100 
.003800 
.002933 
.001067 
.001333 
.1Z8667 

Inch. 
0. 
0. 

In^. 
0. 

Initial  load. 

ElasUclimit. 
Tensile  strength. 

0. 
0. 

i 

'"* j 

General  eummary^ 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    84, 480 

Elastic  Umit  per  saaare  inch  of  originsi  section do . . .    46, 000 

Elongation  per  inon-  after  rapture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .001500 

Redaction  in  diameter  at  point  of  raptare do . . .        .  174 

Redaction  in  area  after  rapture,  per  cent  of  original  section 62. 2 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface ailky 

Elongation  of  inch  Motions «.40*,  ".17,  ".li 


8-INCH   STEEL   B.  L.  RIFLES. 


83 


Jacket. 

No.  5182. 

Marks,  S?.?l 

Diameter,  ".564. 

Sectional  area,  .25  square  inclu 

Gauged  length,  3". 


Applied  lottds. 

donntiun 
per  inch. 

SncceeniTe 

elongation 

per  inch. 

Permanent 

set. 

SncoeMire 

permanent 

set. 

Kemarks. 

ToteL 

Per  Moare 
inch. 

Pomnds. 

250 

1.250 

2,500 

5,000 

7.500 

10.000 

U.OOO 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12.750 

13,000 

13.250 

13,500 

13,750 

14,000 

22,080 

PtmndM. 

1,000 
5,000 
10,000 
20.000 
30.000 
40.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63.000 
54,000 
55,000 
56.000 
90.640 

Inch, 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001433 
.001467 
.001533 
.001600 
.  001633 
.001667 
.001700 
.001733 
.002333 
.005667 
.007000 
.007667 
.008&S3 

Indi, 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000133 
.000034 
.000066 
.000067 
.000033 
.000034 
.000033 

.oooo:)3 

.000600 
.003334 
.  0013:{3 
.000067 
.001166 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

Elastic  limit 
Tensile  stren«;th. 

* 

0. 
0. 



1 

i 

t 

General  aummartf. 

Teosile atrongth  per nqnare  inch  of  original  section pounds..    90,640 

Klaatic  limit  per  aqnare  inch  of  original  section do  ..    51.000 

Skngation  per  inch  after  rapture inch..      .2167 

Eloogation  per  inch  under  Htrain  at  elastic  limit do. . .  .  001733 

KedoctJon  in  diameter  at  point  of  mptare do. . .       .  134 

£ediirtionin  area  aftermpture,  percent  of  original  section 41.0 

Posiijsnof  rapture < at  middle  of  stem 

Character  of  broken  surface silky 

ion  of  inch  sections ".14.  ".87*,  ".14 

H.  Ex.  92 3 
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8-IKCH   STEEL   B.  L.  RIFLES. 


Jacket. 


No.  5181. 

Marks,  ^%%, 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonntion 
per  inch. 

SnooessWe 

eloDfration 

per  iach. 

Permanent 
set 

Snooessive 

permanent 

set. 

Bemarks. 

Total. 

Feraaoare 
inon. 

• 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

22,490 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 
55.000 
66.000 
89,900 

IndL 
0. 
.000100 
.000300 
.000633 
.000967 
. 001333 
.001433 
.001467 
.001600 
.001567 
.001600 
.001633 
.     .001667 
.001783 
.004000 
.006000 
.007333 
.008333 
.009667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000100 
.000034 
.000033 
.000067 
.0000.13 
.000033 
.000034 
.000066 
.002267 
.002000 
.001333 
.001000 
.  001334 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 
0. 

• 

Elastic  limit. 

Tensile  strongtb. 

General  summary. 


Tensile  strength  per  square  inoh  of  original  section pounds.. 

Elastic  limitper  square  inch  of  original  section do... 

Elongation  per  iuoh  after  rapture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Keduction  iu  diameter  at  i>oint  of  rupture do. . . 

Bedactionin  area  after  rupture,  i>er  ceut  of  original  section 

Position  of  rapture 1". 28  from  necic 

Ch aracter  o f  broken  su rf ace silky 

Elongation  pf  inch  sections .,,, r....... .....,,. ^ ,.,..., *:-... ,r--  ".28*,  ".24*,  ".U 


89,060 

51,000 

.2100 

.001733 

.l&i 

49.7 
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Tube. 
IJo.  4979. 


Dttmeter,  ''.564. 

StttJooal  area,  .25  sqnajre  inch. 

Giaged  length,  3^'. 


AffiMfaMdt. 


I 


Tml   Perionj«|  P«- iiaoli- 


EIoiifraA30>iE 


S 


per  uich. 


0. 

.oooioo 

.000300 


.001200 


.OO 13417 


.001500 

.  oo:s400 


.  004000 


Xneh. 
O. 

.000100 
.000200 
.000333 
.€00334 
.000233 
.000133 
O. 
.000034 

o. 

.000086 

.UOO067 
.000287 
.000633 
.000667 
.000733 
.000967 


PennaneDt 
Bet. 


IndL 


0. 
0. 


0. 
0. 


SacccMive 

perniaoent 

set 


Inch. 


0. 


Bemarks. 


Initial  loftd. 


EUstic  limit. 


Tensile  strongth. 


General  summary, 
TiHjl.ti_.tL >-^  f'MA'h  of  original  eection pounds..    01,600 

Sf^^ZS^""^— -"••"•■••••••■•••••••••■^ 

5S&±f^J5L^KSi-%«^«»iit  of  orig^^^^ 41.0 

5?rf!5?  ■'^^  "*^*^^ ' 1".42  from  neck 

2S?»«rZS';iiiiiiV/.V- granular,  60  per  cent;  ailkvJJO  gw  cent 
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Jacket  No.  28. 

No.  5184. 
Marks,  ^^  Jj 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Suoco98ive 

elongation 

perlnch. 

Pennanent 
aet. 

Siicc4>8sive 

I^ermanent 

set 

Bemarks. 

Total. 

Per  Mnare 
incn. 

Poundi. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,750 
12,000 
12, 250 
12. 500 
12,750 
13,000 
13,250 
13, 500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.250 
15,600 
23,660 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
4.5,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
64,000 
55, 000 
56,000 
57,000 
58,000 
59,000 
60,  (KK) 
61.000 
62,000 
94,640 

Inch, 
0. 
.000100 
.000300 
. 000633 
.000067 
.001267 
.001400 
.001433 
.001467 
.  001500 
.001533 
.001567 
.001600 
.001633 
.Oil  1667 
.001700 
.001733 
.001767 
.001800 
.001807 
.00:i667 
.  006667 
. 008333 
. 008667 
.009833 
.1267 

Inch. 
0. 

.000100 
.000200 
.000333 
.  000334 
.000300 
.000133 
. 000033 
.000034 
. 000033 
. 000033 
.000034 
.000033 
.000033 
. 000U34 
.  0(HW3iJ 
.  000033 
.  <K)0034 
.  000033 
.00O«)67 
.001800 
.003000 
.001666 

.  ooo;m 

.001166 
. 116887 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elufitic  limit 
Tensile  strength. 

0. 
0. 

, 

Genci'al  summaiy. 

Tensile  strength  per  sqnnre  inch  of  original  section pounds..    94,640 

Elastic  limit  per  sou  are  inch  of  original  section do...    57,000 

Elongation  per  inrli  after  rupture inch . .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reduction  in  diameter  at  point  of  rupture do. . .        .  154 

Beduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sec tiont ".12,  ".16,  ".35* 
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TABULATION    OF    TENSION    SPECIMENS    FROM  S-INCH  STEEL 

B.  L,  RIFLES, 


J 


No.  oi 

tfWt.  [ 


PoslHontngiin. 


4938 

i999 

5001 
5O0O 
5011 
5010 

5188 
51S9 
5190 
5191 


TabeNo.25. 
do 


Location 

of  speci 

menii. 


Tnbe  - 

do 

do 

do 


Tube  No.  28. 

do 

Tube  No.  29. 
. . . . .do 


Jacket  No.  23 


5003 

5002 
5021 


5022 
5182 
5181 
5183 
5184 


^. 

Jacket. 
do. 


Jacket  No.  26 


do 

Jacket 

do 

Jacket  No.  28 
do 


Middle 

do  .. 

. ...do  .. 
...do.. 


Inside 
....do  . 
....do  . 
do  . 


Ootaide 


do  .. 

Middle. 

do  .. 

Outside 


...do.. 
Middle. 

do  .. 

Inside . 
do  .. 


Elastic 

limit 

per 

s^nare 
moh. 


Pound9 


43,000 

53,000 
50.000 
47,000 
53,000 

51,000 
48,000 
46,000 
53.000 


59,000 


50,000 
51.000 
50,000 
53,000 


46,000 
51,000 
51,000 
51,000 
57,000 


Tensile  I  |  Con- 

i<treu;>tli  Elon-  trac- 


per 

sqoare 

inch. 


Pounds 
87,600 
82,400 

93,680 
88.280 
84.680 
88,280 

88,480 
84,160 
85,440 
87,040 


98,600 


87,000 
91,020 
89,840 
01,640 


84,480 
90.64U 
89,060 
91.520 
04,610 


uon. 


P.et. 

18.0 
20.7 

20.3 
22.3 
25.7 
20.7 

20.7 
22.7 
21.0 
19.0 


18.3 


23.3 
17.7 
19.0 
20.7 


22.7 
21.7 
21.0 
21.0 
21.0 


tion 

of 

area. 


P.et. 
33.5 
47.2 

47.2 
49.7 
54.6 
44.6 

49.7 
36.4 
44.6 
30.6 


36.4 


49.7 
40.7 
49.7 
39.2 


52.2 
41.9 
40.7 
49.7 
47.2 


Appearance  of  frac- 
ture. 


Silky,  serrated 

Silky,  trace  of  gran- 
ulation. 

Silky 

Silky,  obliqne 

Silky 

Silky  and  fine  gran- 
ular. 

Silky 

do 

Granular.  85  ner 

cent;  dull  fiaky, 

15  per  cent. 
Granular,  60  per 

cent;  silky,  40  per 

cent. 

SUky 

do 

do 

Granular.  60  per 

cent;  silky,  40 per 

ctiut. 
Silky 

do 

do 

do 


Beniarks. 


Breech  end. 
Muxsle  end. 

Breech  end. 
Muszleend. 
Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 
Bre««h  end. 
Muzzle  end. 


Breech  end. 


Muzzle  end. 
Breech  end. 
Muzzleend. 
Breech  end. 


Muzzleend. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
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Tube. 


Marks,  f».Sj 

Diameter,  ".564. 

Sectional  area,  ,25  sqnare  inclL 

Gauged  len^^  3^\ 


Ko.  5006. 


APPIM 


T9tri. 


|P«rMiuire 
inch. 


[jBlon^ation 
per  incb. 


SnocensiTe 

eloncatfon 

per  ineh. 


Poundi. 
1.000 
5.00O 
10,000 
20,000 
30.000 
35.000 
40,000 
41,000 
42.000 
43.000 
44.000 
45.000 
46,000 
47,000 
48,000 
49.000 
60,000 
51.000 
52,000 
53,000 
54,000 
»,360 


OOOIOO 
000300 


.000067 
. 001133 
001333 
001307 
001400 
001433 
001433 
€X>1407 
001533 

ooiaoo 

OO1O07 
001700 


OOSOOO 


007333 
008333 


Inch, 

0. 
.000100 
.000300 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000033 

0. 
.000034 
.000066 
.000067 
.000067 
.000033 
.001067 
.001333 
.001333 
.001000 
.001000 


Pennaneiit 

set. 


Inch. 


0. 
0. 


Saocessive 

permanent 

•et. 


0. 


Iruh, 


0. 
0. 


Bemarks. 


Initial  load. 


Elaatio  Ifanil 


Tensile  strength. 


Oeneral  summary, 

>itnaffthB«r  AanAz-e  inot^  o^  original  section poandt..    80,860 

'li^SpersaoArelDcb  of  c^riipiu" «»tion do...    49,000 

*«PerliirIi  After  r%xnt,Mxr^- :"-."::". inch..      .2138 

*«K£chra5er»t™-in  »*  elastic  limit do...  .001700 

•-niBdltSSiift^oint^  or  rupture         do...       .164 

^22:?3£^*™pi«~.  I-^'*^"*«'^^einnlsoct.^^^ -r--:^*9^7 

'•^niptnre ^  •'*'^°5fji 

»of  broken  .crraoe .V.V.V.V.V, '"'ii'"'ii^-12 

"8«f  ineh  section  H .....•■».»t ,,., ,,.,, ,,,,..,.,.    ao,  .w,  -u 
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Kimeter,  ''.564. 
Sectional  area,  .25 
Gwged  length,  3''. 


TUBB. 

Ko.6a20. 


inch. 


AnbdloMla. 


TUd. 


80 

180 

tsoo 

7.M0 
a,  7)0 
UlON 
11.80 
l^iOO 
M.7S0 
U.M 
11.80 
11.M0 
IITSO 

i:ao 
tt:5o 

13,000 

a.510 


Pfer 


riqiu 


oare 


PHumdf. 

1,000 

5,000 

10,000 

W,00O 

»,000 

35,000 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

40,000 

47,000 

48,000 

49.000 

so.otio 

51.000 
52.000 
86,040 


SaooeMive ! 

eloiu;atj<Hi 

perlnoh. 


.000100 
.O0O34N> 
.OOO067 
.001000 
.001200 
.001333 
.001307 
.001400 
.001433 
.001407 
.001533 
.001000 

.ooieer 

.001 833 

.004333 

.000500 
.007333 
.O085O0 

.^<400 


Inch. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000133 
.000034 
.000033 
.0000:13 
.000034 
.000000 
.000007 
.000007 
.000166 
.002.')00 
.002167 
.000833 
.001167 
.1315 


Permanent 
set. 


Ineh. 


0. 
0. 


SQCoeuive 

pennanent 

set 


0. 


Inch. 


0. 
0. 


Semarks. 


Initial  load. 


Elastic  limit. 


Tciisilo  strongth. 


General  aummary. 

£"■'■•  itRBftb  ner  •oomro  inob  of  orietnal  Mction pounds..    86,040 

!**Ji«irjm-MiUMi  iaacla  of  ori|pniU  section do...    47,000 

JNttioaB^n^  arter*  xoa-ptwre inch..      .2400 

^5JS£chS^e/»£»«n*t«lf«ticlimit do...  .001667 

i!?*<»i>dfam«t«r  »»  «oint.  of  rupture. do...        .174 

Sf^iaareaan^r  x-np^^ro,  per  cent  of  original  see  I  ion 62.2 

rf*w«f  niptar« : at  middle  of  stem 

2?«*«rof  broken  •arTjaoo silky 

*^W««finch»eeUoMi ".15,".44»,  ".18 

a  Ex.  92 4: 


( 
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10-INCH   STEEL   B.  Jm  RIFLES. 


Tube. 


No.  4939. 

Marks,  ^l\ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3". 


Applied  loads. 

Elonntion 
permoh. 

Successive 

elonntion 

parmoh. 

Permanent 
set 

Succesaive 

permanent 

set. 

Bemarks. 

Total. 

iucn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18,250 

18,500 

22,000 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
68,000 
64,000 
01,600 

Ineh, 
0. 
.000100 
.C00300 
.000633 
.000067 
.001133 
.001333 
.001333 
.001367 
.001400 
.001467 
.001633 
.001567 
.001600 
.001067 
.001700 
.001000 
.002300 
.008000 
.008800 
.004733 

Inch. 
0. 

.000100 
. 000200 

.  0{.mxi 
.00u:i;i4 

.0001  GO 
.000200 
0. 

.000034 
.000033 
.000067 
.000066 
.000034 
.000OH3 
.000067 
.000033 
.000200 
.000400 
.000700 
.000800 
.000033 

Inch. 
0. 
0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

*  * 

1 

.  .    "..    \    

1 

General  8nmnMry. 

Tensile  strength  per  square  inch  of  original  section poumls..    01,600 

Elastic  limit  per  so  uare  inch  of  origiuu  sootion do . . .    40, 000 

Elongation  per  incn  after  rnptnre iuch..      .1607 

Elongation  per  inch  under  strain  at  elastio  limit do ...  .  001700 

Redaction  in  diuneter  at  point  of  mptare do . . .       .  1 54 

Redaction  in  area  after  rapture,  per  cent  of  original  section 47. 2 

Position  of  rapture 1".  07  from  neck 

Character  of  broken  surface flne,8ilkT 

Elongation  of  inch  sections ".06,  ".17,  ".25^ 
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Tube  Ko.  1L 
No.  5185. 


Marks,  ^Sfi'? 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Klonntion 
per  inch. 

Saccessive 

elongation 

per  inch. 

Permanent 
set. 

SocoessiTe 

permanent 

set. 

Semarks. 

1 
"^         inch. 

;so 

Potm«U. 

l.OOO 

5,0OO 

10,000 

20.000 

30,00O 

35,000 

40,O00 

41,00O 

42,000 

43,000 

44,  COO 

45,OUO 

46,O0O 

47,0OO 

48,0  -O 

49,000 

'  79,440 

Jnch. 
O. 

.O0O067 
.O0O287 
.OOO600 
.0OO967 
.001133 
.OO1300 
.001333 
.001307 
.OOUOO 
.001433 
.004000 
.OO7500 

.oos^isa 

.00»467 
.  O10400 

Inch, 
0. 

.000067 
.000200 
.000333 
.00O.i67 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.002567 
.003500 
.00083.'} 
.001131 
.00U933 

Ineh. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

idOO 

7  500 

'  ^.;30 
1  1».(KM 

10.  SM 
HTSO 

11.  WO 
1L2S0 

asuo 
11.^ 

12.000 
12.250 

a,«o 

0. 

0. 

« 

General  aummary, 

T«iil«itienffth  per  sqoare  incb  of  orizinal  section pounds..    70,440 

^«t»c  limit  per  iqaare  incli  of  orl£inal  section do...    44,000 

r*?»'iwi iw inch  aft«r  rapture ,--•.--- inch..      .2333 

^Ptioopvinch  aiider  etraui  at  eln<itic hmit do...  .001433 

!^MJ«B iiTdiJaneter  »t  point  of  ruptiiie do...        .164 

''(^Ktian  in aree  after  mptore,  per  cent  of  original  section 49.7 

J!^«««sfniptare - I'M  from  neck 

?«*terof  teeken  surface silky 

^gatioDof  inch  eec-tione ".  33,  ". 24,  ".  13 
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Tube. 


No.  4978. 

Marks,  S^fi, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneatlon 
per  mch. 

Sacoessive 

eloneation 

perlnch. 

Permanent 
set. 

Suocessive 

permanent 

set. 

Bemarks. 

Total. 

Per  HQuare 
incii. 

Pounds. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,600 

13,750 

14,000 

14,250 

22,500 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 

48,roo 

49,000 
50.000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
90,000 

Ineh. 
0. 

.000133 
.000333 
.000667 
.001033 
.001233 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001667 
.001667 
.001700 
.001733 
.001767 
.001900 

.oo:»oo 

.006267 
.007333 
.008500 

Ineh. 

0. 

.000133 
.000200 
.000334 
.000366 
.000200 
.000134 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 

0. 

0. 
.000033 
.000033 
.000<!34 
.000133 
.001600 
.002767 
.001066 
.0011*7 

Ineh, 
0. 
0. 

IneK 
0. 

Initial  load. 
Elastic  limit. 

0. 
.000033 

.000033 

t 

■ 

1 

1 

1 

1 

! 

Tensile  strength. 

1 

1 

..  ", 1  .    ..'■ 

1 

1 

General  sttmmartf. 

Tensile  strength  per  sqnare  Inch  of  original  section ponnds..    90,000 

Elastic  limit  per  square  inch  of  original  section do...    52,000 

Elongation  per  inch  after  rupture inch. . .      .  2233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Bednction  in  diameter  at  point  of  rupture do...        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture I ".  21  from  neck 

Character  of  broken  surface granular,  40  pur  cent;  silky,  60  per  cent 

Elongation  of  inch  sections ".28*.  ".26,  ".14 
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Tube. 


No.  4993. 
Marks,  g^^B^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


AppHed  loads. 

Elongation 
per  inch. 

Suceemive 

donation 

per  inch. 

Permanent 
set. 

SucceasiTO 

permanent 

set. 

Bemarka. 

i    Total. 

PerMnare 
inch. 

,  Ffftmds. 

1       :so 

1.2S0 

2.500 

5.000 

7,500 

8,730 

lO.OOO 

10.250 

10,500 

10.750 

11.000 

11,250 

11.500 

11.750 

12.000 

12.230 

12L500 

12.730 

21,550 

Pounds. 

1.000 
5.0rO 
10,000 
20,0<IO 
30.000 
35.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
86,200 

Jiteft. 
0. 

.000100 
.000(100 
.000600 
.000033 
.001033 
.001300 
.001300 
.001333 
.001367 
.001367 
.001100 
.001433 
.003333 
.005100 
.00613$ 
.007167 
.008167 

Ineh. 

0. 
.000100 
.00021*0 
.000300 
.000333 
.000100 
.000267 

0. 
.000033 
.000034 

0. 
.000033 
.000013 
.001900 
.001707 
.00 J 033 
.  0010.'W 
. 001000 

Ineh. 
0. 

0- 

Inch. 
0. 

Initial  load. 

Klastio  limit 
Tensile  strength. 

0. 
0. 

General  summary. 

TesaQe  strength  per  aqnare inch  of  orizinid  section pounds..    86,200 

ESMtic  limit  per  sauare  inch  of  original  section do. . .    46,000 

HoDgation  per  incn  after  rupture inch..      .2433 

ZlaagatioD  per  inch  under  strain  at  elastic  limit do...  .001433 

Eeduction  in  diameter  at  point  of  rupture do. . .        .  16i 

KcdoctioD  in  area  after  rupture,  per  cent  of  original  section 40. 7 

Ptaition  of  rupture 1".  44  from  neck 

ChanMrter  of  broken  aurface fine,  silky 

EIoDgationof  inch  sections ".  16, ". 37*. ". 20 
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10-INCH   STEEL   B.  L.  RIFLES. 


Tube. 


No.  4992. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  IomU. 

Elongation 
per  inch. 

SnooesalTO 

elongation 

per inch. 

Permanent 
set. 

SnooeeaiTe 

permanent 

set. 

Bemarka. 

Total. 

PerMoare 
inon. 

Foundg, 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

22,200 

Fotrndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
88,800 

Iruh. 
0. 

.000033 
.000207 
.000567 
.000900 
.001000 
.001233 
.001300 
.001300 
.001333 
.001333 
.001367 
.001400 
.001433 
.001533 
.001633 
.003133 
.005300 
.006267 
.007300 
.008333 

Inch, 

0. 
.000033 
.000234 
.000300 
.000333 
.000100 
.000233 
.000067 

0. 
.000038 

0. 

.000034 
.000033 
.000033 
.000100 
.000100 
.001500 
.002167 
.000967 
.001033 
.001033 

/noA. 
0. 
0. 

Inch. 
0- 

Initial  load. 

Blasticlimtt. 
Tensile  stronjcth. 

0. 
0. 

1 

General  aummary. 

Tensile  strongth  per  square  inch  of  original  section poands-.    88,800 

Elastic  limit  per  saoare  inch  of  original  section do. . .    47. 000 

Elongation  x>er  inon  afterruptare inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001433 

Beduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.7 

Position  of  rupture 1".  24  from  neck 

Character  of  hroken  surface fine,  ailky 

Elongation  of  inch  secaous ,...., , , , ".H.".8r.'M3 
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Tube  No.  13. 


No.  5163. 

Marks,  ^5?;«o^ 

Diameter,  ".564. 

Sectiona]  area,  .25  square  inch. 

Ganged  lengt^h,  3''. 


iFpCed  loads. 


TitiL 


Per 


inch. 


hOOO 

5.00O 

10,O0O 

20,000 

SO,  OOO 

S5,0OO 

40,000 

41.000 

42,000 

43,  OOO 

44,000 

45.000 

40,000 

47,  COO 

40.OOO 

49,000 

SO,  000 

51,CKM> 
52,  000 
86,  680 


Klon  cation 


eatioi 
Inch. 


.OOOffC? 
.O%>0300 
.0O0633 
.000067 
.001133 
.001300 
.001333 
.CO1307 
.001367 
.001400 
.001407 
.001533 
.001000 
.002833 
.005000 
.O00H33 
.007267 
.008338 
.1800 


Saocessive 

eloneation 

per  inoh. 


Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.<H)0100 
.000167 
.000033 
.000034 
0. 

.000033 
.000067 
.000066 
.000067 
.001233 
.002107 
.001833 
.000434 
.001066 
. 171067 


Permanent  S"cce«rive 
permanent 
set. 


set. 


Inch, 


0. 
0. 


0. 
0. 


Inch. 


0. 


Kemarks, 


Initial  load. 


Elastic  limit. 


Tenaile  strength. 


General  aummary. 

^""fleslranirtli  i»cr  f^'iiiaro  inch  of  original  ncctiun pounds..    85,080 

S»«tifIiBjit5erioiiare  ind»   or  original  section do...    47,0U0 

S«Wioa  per  inch  after  rtipture. ......  inch..      .2100 

^'"'Jitioii Sir  inch  nodor  strain  at  elastic  limit do...  .001600 

5^»rti<m  ii  diameter  at   P?;"i^S,J"Ji"n:r'--"  V'-*/^ ^*'"       \i^ 

'■"^Mtion  in  area  after  ropturet  per  cent  of  oiiginal  section 47.2 

J|«t»nofraptare 1".4  from  nock 

g>^t«rof  trokeaiaiirraee  •„-V^  ;/ak**«^A 

**«l»tioBof  inch  aectiona ".17,  ".36*.  ".11 
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lO-INCU   STEEL   B.  L.  RIFLES. 


Tube. 


1^0.5004. 

Marks,  ^^\ 

Diameter,  '^5^ 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elon^tion 
per  moh. 

SncoeMive 

elongation 

per  inch. 

Pennnnent 
set. 

Succeaaive 

permanent 

set. 

Remarks. 

Totid. 

Persanare 
incJi. 

Poundt. 

250 

1,250 

2,600 

6,000 

7,600 

8.750 

10,000 

10,250 

10,500 

10. 750 

11,000 

11.250 

11,500 

11.750 

12.000 

12.250 

12,500 

12,750 

13,000 

21,040 

Poundt. 
1,000 
6.000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
52,000 
86,560 

IndL 
0. 

.000100 
.000300 
.000633 
.000967 
.001i:i3 
.001333 
.001367 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001700 
.003000 
.006000 
.006007 
.008000 

Inch. 

0. 
.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.     .000034 

0. 
.000033 
.000033 

.oooo:<4 

.000033 
.000033 
.000167 
.001300 
.  OlKiOOO 
.  000607 
.001333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

1           

i 

Fln^tl4^  limit. 

1 

Tensile  strength. 

General  summary. 

Tenvile  strength  per  square  inch  of  original  section poanda..    86.560 

Elsatic  limit  per  so nare  inch  of  original  section do . . .    47, 000 

Elongation  per  inch  after  rupture .' inch . .      .  2233 

Elongation  per  inch  under  strain  at  elan  tie  limit do...  .001533 

Beduction  in  diameter  at  point  of  rupture do. . .        .164 

Kednction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture T'.Sfrom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  12, ".  87*, ".  llS 
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TuBB  No.  14. 


No.  5165. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gaoged  length,  3'\ 


Applied  loads. 

Slcmntloii 
per  mcb. 

SuooeMlve 

elongatioD 

perlnoh. 

Permanent 
set. 

Snoaeaaive 

permanent 

set. 

Bemarkft. 

r 

7^    Peraoaare 

1 

ftndt.     Powuis. 

»             1,000 

1.2S0             5  OCiO 

Jnch. 

0. 
.000133 
.OOO300 
.000633 
.OO09O7 
.OOllOO 
.001300 
.001333 
.001307 
.OO1400 
.O01433 
.001407 
.  O01533 
.001507 
.O0200U 
.O02638 
.003433 
.004200 
.  on&333 

Indi. 
0. 

.000133 
.  00U2OU 
.0003:^3 
.000334 
.000i:i3 
.000200 
.O0OU33 
.000034 
.00MO33 
.000ii:)3 
.0(KIU:U 
.0(N)066 
.0001134 
.00043:i 
. 0OOG33 
.00(!800 
.000767 
.00)133 
.097067 

Inth. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Eloatic  limit. 
Tensile  strength. 

tMO          10,000 

yw          20,0OO 

7.S00          30,00O 

8.730          35,000 

UHOQO          40,0OO 

MtSO          41,0OO 

MiJOt           42,000 

]lLiSi      '            ^^    /MM« 

0. 
0. 

atoo 

44,000 
45,000 
40,000 
47,0OO 
48,00O 
49,000 
50,€MM> 
51,000 

asoo 
a;5o 
i;qiio 
aso 
asoo 

UTSO 

52,  OW                  -        „« 

»<,  tiS«* 

General  eummary, 

l!»^ntifaigih  vetr  aatM^re  ine^  of  orielnaXwMtion pounds..    87,920 

B««eliinu5erEn«re  inch  of  original secUon do...    47,000 

^^Botkni  iMT  iiM»h  After  rxipt«*^ inoh . .      .  1633 

gSSSH'^hSJa^-f™*"**'!!;^'"™" ,10...  .ooisjg 

I*iaetiMi in  H{Mn«ter  »t  -point  of  rupture do...       .164 

i^SSiJSSilftorroptiire.  pero^^  47.2 

JJ^ofrnptnre ".70  from  neck 
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lO-INGH   STEEL   B.  L.  RIFLES. 


Tube. 


No.  5019, 

Marks,  2¥.5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

Sncoessive 

elongation 

per  inch. 

Permanent 

■et. 

a 

SiioceBslTo 

permanent 

set. 

Bemarka. 

Total. 

Per  sqnare 
Incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11, 250 

11,500 

11, 750 

12,000 

12, 250 

12,500 

12,750 

21,490 

Pounds, 
1.000 
6,000 
10,000 
20,00) 
30, 000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,^0 
40,000 
60.000 
51,000 
85,960 

Inch, 
0. 

.000100 
'     .000300 
.000633 
.000067 
.001167 
.001333 
.001367 
.001400 
.001400 
.001467 
.001533 
.001633 
.002000 
.Oa3000 
.004167 
.005667 
.006667 
.1333 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000200 
.000166 
.000034 
.000033 

0. 
.000067 
.000066 
.000100 
.000367 
.001000 
.001167 
.001500 
.001000 
.126033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

£la8tio  Umii. 
Teii8llc  strength. 

0. 
0. 

• 

General  Bummary. 

Tensile  strength  per  sqnnre  inch  of  original  section pounds..    85,960 

Elastic  limit  per  souare  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  after  rupture inch  .      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001633 

Eedactionin  diameter  at  point  of  mptare do...        .164 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".5  fhim  noclL 

Character  of  broken  surface silky 

Elongation  of  inch  sections ",13,  ".37*,  ".19 
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Tube  No.  15. 


:So.  5177. 

i>ameter,  ".oM. 

SectioDaf  area,  ,25  square  inch. 

GaogedJength,  3'^ 


%Iied  hmiB. 


Elonin^tion 

TrtiL  >er»qnare|    P«r  inch. 
inch. 


1.MI0 

5.  QUO 
10.  MK) 
20.000 
90.000 
25,01)0 
40.000 
4],  000 
42,000 
43,000 
4i000 
45,000 
44.000 
47.000 
48,000 
4»,000 
60,000 
SI.  000 
52,000 
63.000 
64,000 
S5.00O 
56.000 
M,080 


.OOOIOO 
.000300 

.0006:0 


.001133 
.001300 
.001333 


.OO1307 
.001400 
.001«33 
.001500 
.  O01533 
.0010«7 
.0014533 
.OOie«S7 
.  OOXTOO 

.  ooiooo 

.  00^2033 
.  00*220T 
.002833 


SacoeMivo 

elongation 

per  inch. 


Iftfh. 
0. 

.000100 

.0002UJ 

.0U0333 

.0<i0334 

.000166 

.000167 

.000033 

0. 

.000034 

.000033 

.OOtKKO 

.000067 

.000033 

.000U34 

.000066 

.000034 

.000033 

.000200 

.  00Ul3:t 

.00021)4 

.000566 

.002167 


Fermanent 

Mt. 


Jneh, 


0. 
0. 


SacceiMiTe 

pemiauent 

net. 


Inch. 


0. 
0. 


Remarks. 


Initial  load. 


Elnntic  limit. 


Tenaile  strength. 


Gmeral  9ummary. 

'»£thf»c'r»oiinro  i»i«l»  of  original  section pounds..    84.080 

•itKrSiiui^  inclm  or  orlgina! section do         51  000 

iSp  S^E  f. Via «r  «*«-««"  BtelatHoUmJt do...  .001700 

^niDinra  --  "  ---•"""" 1.4  from  necK 

<^brok«t'4orfii«> granular,  80  per  cent  jduUtlaky,  20  per  cent 

of  inch  *^^*^'**^* " •   •^»   *^ 


10-lNCU   STEEL   B.  L.  B1PLE8. 

Tube  No.  11. 

Ko.  SI 86. 


Marts, 'i^;? 

Diameter,  ".5C4. 

Sectional  area,  .25  eguare  inch. 

O-auged  length,  3". 


Applied  lorilL 

F.Lnn^stloii 

Peniiinuiit 

P«md: 

"uX- 

periuoU. 

Fmtnd,. 
l.OOO 

B.OO0 

3o;(»» 

M.ooo 
iO.ODO 
11,000 
42.000 
43.0U0 
14.000 
<5,0«) 
16.  OiW 
47.000 
80,7(ill 

Inch. 

.000133 

.ooiMsa 
iooiica 

iooiisa 

ftK*. 

!  000200 

iuooora 

.MKWB 

!oo-j4»o 

link. 

/Kfc. 

£ll»llr;lilL.jI. 

TM 
Ml) 

m 

.o.oora    '    U. 

i i 

GfWfrnI  (HMUfnry. 


Toniile  olmiEth  per  ■qunro  Incli  o[  orielnal  neotlOD 
Eluttcliinilper*qn*r«lncli»f  urigtoafuH'tloD 

BlsDEalloDinrlDChuailwiilAtiniireliuiiiaUnilt'^^ 
RedwIioDlndiBDieUraLpoinLDrrKiiturB .... 


Puailion  of  ra] 
Churnrtf  r  of  b 
EluD|;Mloii  of 


munlw.  M  par  e«il(  illkT.  10  per  oeat 

".11,  ",18,".M* 
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Tube  No.  15. 


No.  5177. 


Diameter,  ".504. 

See^ODaF area,  ,25  square  inch. 

Gaoged  length,  3^ 


I// 


ApplMdkMids. 


1 


EIofiKatJon 

ioch. 


ISO 

tsoo 

7.500 

a  750 

I  101250 

'  ifii;so 
II.  so 
11:30 

120BO 

1:230 

12.300 
13.0Q0 

n,3so 

12,500 
I3,:50 

14.000 
u,o» 


Potmrts. 

l.uuo 

&,ouo 

10,000 

20.000 

30,000 

25.000 

40,000 

41.000 

42,000 

43,000 

44,000 

45,000 

48,000 

47,000 

48.0QO 

49.000 

50,000 

51,000 

62,000 

53,000 

54,000 

65. 000 

56,000 

84,080 


000100 
000:100 
0006:<3 


.001 133 

.001300 

.00 1333 

.001333 

.0013417 

.001400 

.001433 

.001500 

.001533 

.00150*7 

.001033 

.00106T 

,4101700 

,ooimH> 

.002033 
.002207 
.002833 
.OOdOOO 


Saccewive 

eloiifption 

per  inch. 


Ineh. 
0. 

.000100 
.00020:) 
.000333 
.000334 
.000166 
.000167 
.000033 
0. 
.000034 
.000033 
.00U0:)3 
.000067 
.000033 
.000(t34 
.  000066 
.000034 
.000033 
.000200 
.00013:) 
.000234 
.000566 
.002167 


Permanent 

Mt. 


Ineh. 


0. 
0. 


0. 
0. 


SacceMive 

permanent 

net. 


Inch. 


0. 


Remarks. 


Initial  load. 


£lncitio  limit. 


Tensile  strength. 


General  aummary, 

^<tojleitm,(nh  nor  Roxiar©  inch  of  orieinal  soclion pounds..    84.080 

g«iniSH^?£r,';x?rl  ixicli  of  original  section do         51.000 

^■*ontian n*^ in<^h  after  rtapture inch..      .1033 

^SKriSchunaer«^raix.  at  elastie limit do...  .001700 

^aetifto iniiflni^ter  at  ijoint  of  rapture do...        .044 

^'SlI!JiJ^»i?SrTJp«."re,percentofori^^  15.0 

'^tioBof  mikinre  - ------------- 1".4  from  neck 

(%aivtm>Af  i7i..ii^^'f  iirffttM* granalar,  80  per  cent;  dull  finky,  20 per  cent 

'^VtochSitt^^JJ^^- ".08,  ".16*.  ".08 
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.  Tube  No.  12, 


No.  6161. 

Marks,  ^li^f  5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
j^rlnch. 

Snccessive 

elon|ration 

per  inch. 

Permanent 
set. 

Succeaeive 

permanent 

eet. 

Remarks. 

Total. 

Per  Bonare 
inoo. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

19,720 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30, 000 
35,0UO 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
78,880 

Inch. 
0. 
.000100 
.001*300 
.000600 
.  001)933 
.  001033 
.001300 
.001500 
.012000 
.013667 
.014667 
.015333 
.1700 

Inch. 
0. 

.000100 
.000200 
.  000300 
.000333 
.000100 
.0002G7 
.000200 
.010500 
.001667 
.001000 
.000666 
.154667 

Inch. 
0. 
0. 

Indi. 
0. 

Initial  load. 
ElaaUc  limit. 
Tensile  strength. 

0. 
0. 

General  sum m art/. 


78,880 

40,000 

.2400 

.001300 

.114 


Tennile  strength  per  sqnare  inch  of  original  nection poands 

Elastic  limit  per  sminre  inch  of  original  section do. 

Elongation  per  iBon  al'ter rapture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rapture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rupture 1".  65  from  neck 

Character  of  broken  surface ailky,  40  per  cent  of  surface  interspersed  witli  fine  granulation 

Elongation  of  inch  sections ".18,  ".36*,  ".18 

Chemical  composition. 

Per  cent. 

Total  carbon 0.500 

Graphitic  carbon 0. 021 

Combined  carbon 0. 479 

Manganese 0.737 

Silicon ...  0.190 

Sulphur 0.027 

Phosphorus 0. 026 

Copper : 0.000 
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Tube. 


'  No.  5204. 

Diameter,  '^564. 

Sectional  area,  „25  square  inch. 

Gaoged  length,  3". 


iRpUed  k«ds. 


£]c>ii  j^at  ion 

inch. 


Pounds. 

i.aoo 

5,000 

10,000 

20.000 

30,000 

35,000 

4tf,0OO 

41.000 

42,000 

43,000 

44.000 

45.000 

40.000 

47,0O0 

81,440 


.000133 
.000300 
.000033 
.OOOfNST 
.4X11167 
.001300 
.001333 
.001367 
.001407 
.€HI3667 


t 


SaccesiiiTe 

elongation 

p«rlnch. 


005733 


1533 


Inch, 
0. 

.000133 
.000167 
.000333 
.000334 
.000200 
.000133 
.000033 
.OOOlk'U 
.000100 
.002200 
.001000 
.001006 
.OOOSM 
.  146733 


Permanen( 

Mt. 


In^ 


0. 
0. 


SucoeMlve 
permanent 

set. 


IfU^. 


0. 


0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eummarif. 

!!*■'•  itreBetli  per  aaoAre  izioli  of  original  section poands..    81,440 

?|^liniitpersqaar«  iDoh  of  wc\g!iJuA  section do...    42,000 

5?f^p«riiMh  after  rapt-nre inch..      .2400 

r?Wkw per incli  under  strain  s^t  oIaaUc  limit do...  .001367 

j^QctiM) io diameter  m%  point  of  niptiiie do...        .174 

«^>etioBliiBre*  after  rapture,  per  cent  of  original  section 52.2 

J*«ofroptoie - 1".  25  ftrom  neck 

?*Wofbroken  snrface silky 

^PtioBoriQchaections ".18, ".  20*. ".  26* 
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lO-mCH   STEEL   B.  L.  RIFLB& 


Tube  No.  13. 


No.  5164. 

Marks,  'i,\i^^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

ESoiigation 
per  inch. 

Saccessive 

elODKAtiOB 

per  inch. 

Permanent 
set. 

SncooMiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  Bqnare 
iDcn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10.250 

10,500 

lU.  750 

11,000 

11,250 

11,500 

11,750 

12.000 

12, 250 

12,500 

12,750 

20,020 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51.000 
80,080 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001667 
.013667 
.015000 
.016000 
.016667 
.1633 

Inch. 

0. 
.000100 
.0002:{3 
.000334 
.000:t33 
.000167 
.000166 

0. 
.000034 
.000033 
.000033 
.000034 
.000066 
.000134 
. 012000 
. 001333 
.001000 
.000667 
.146633 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

KloHtic  limit. 
Tensile  strength. 

0. 
0. 

i 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  Mcction pounds..    80,080 

KlaAtic  limit  )>er  souare  inch  of  original  section do. . .    46, 000 

Elongation  per  incn  after  ropture inch. .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

Keduction  in  diameter  at  point  of  rnpta It) do...        .174 

deduction  in  area  after  ropture,  per  cent  of  origiiial  sectioa 62. 2 

Position  of  rupture ".7  trma  neck 

Character  of  broken  surface silky 

Klongation  of  inch  sections ".  40», ".  18. ".  10 
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Jacket. 


:sro.  4934. 


Harks,  «?^5 

Diaineter,''.565. 
Sectioual  area,  .2o 
Gaaged  length,  S''^. 


inch. 


Applied  kttda. 


i    inch. 


£loxi«rat  i  ozk 


•e 


cb 


2S0 
I.2S0 

5.010 
7.500 
3.750  ' 
10.900  I 
!  1^-500  I 
i  iOlTSO  I 
I  li.«ID 

'u.so 

ILSOO  ■ 
UTjO  I 

12250  i 

liSflO 

JiTJO 

13.  on 

ilJifO  ' 
J3.730 


H250 


Ptwuds. 

1,000 

&,ooo 

10.000 

a.ooo 

80,000 

35,000 

40,000 

42,000 

43,000 

41,000 

45,000 

48,000 

47,000 

48,000 

49,000 

50,000 

51,000 

52,000 

S3,0U0 

54,000 

55,000 

50,000 

57.000 

90, 440 


O. 
.000133 
.000300 
.000633 
.000907 
.001133 
.001300 

.ooiaer 

.0014^(X> 

. 001433 

. OOI4«T 

.001500 

.  001&67 

.001600 

.001CK33 

.  001007 

.001700 

.001733 

.010200 

. OlOTOT 

.011333 

.01220T 

.013000 


elonfi'ation 
per  inch. 


Inch. 

.000133 
.000167 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.006467 
.000567 
.000566 
.000934 
.000733 


Permanent 
sot. 


SncooAsive 

permanent 

set. 


Inch. 


0. 
0. 


0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  stimfMiry. 

^fnagthpetmaxua^  inel^  of  oriBtiiiia  Bectlon pounds..    90.440 

£*;>tSr£aaMi  fnola  oC  OTiRlnia  Hection do        52^ 

2SiadiS?»J5^fc¥>oi^t  o*"  rapture do...       .145 

IISJ.  J^^r-^'^i-ro.  per  ««t  of  oH«|».l  ^U» 

fl.  Ex,  93- 
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10-INCH   STEEL    B.  L.  RIFLES. 


Tube  No.  14. 


No.  6166. 

Marks,  iJ?;-o^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loadfl. 

Elons^tion 
per  Inch. 

SaoceMive 

^oniratiou 

per  inch. 

Permanent 
■et. 

Snccesnive 

perniRneul 

set. 

Remarka. 

TotAL 

Per  square 
iuch. 

Poundt. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

20,030 

Pound$. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
80,120 

Inch. 
0. 

.000100 
.000267 
.OOOGOO 
.000033 
. 001007 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001507 
.012000 
.012833 
.  013500 
.014667 
.015667 

Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.000134 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.010433 
.000833 
.000667 
.001167 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

luitial  load. 

KlA8tie  limit. 
Tensile  strength. 

0. 

0. 

' 

1 

1 

1 

1 

1 

; 

1 

General  SHiuniaiy, 

Tensile  strength  ix-irsqanro  inch  of  orieinal  section pounds..    80,120 

Elastic  limit  per  square  inch  of  original  section lio...    48,000 

Elongation  per  inch  after  rupture i  nch . .      .  2-'t33 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Keduction  in  diameter  at  point  of  rnpture do. . .       .  104 

Seduction  in  area  after  rupture,  per  cent  of  original  seotiou 40. 7 

Position  of  rupture 1".4  from  nock 

Character  of  hroken  aurface silky 

Elongation  of  inch  aeotiona ".21,  ".37*,  ".12 
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Tube  No.  15. 


Sect/ooai  area,  .25  square  inch. 
^^ged  lengthy  3''. 


No.  6177. 


Elon  ^  AtJon 


.250 
SCO 

<w 
soo 

730 
ODD 

350 

rso 
no 

50 
M 
50 
W 
SO 
iOO 

;» 
no 

iSO 
!iUO 
ISO 


1,000 
5.0OO 
10,VOO 
20,000 

30,000 

35.0iH> 

40,000 

4I.0UO 

42,000 

43,000 

44,000 

45,000 

4«,000 

47,000 

48.000 

4»,000 

50,000 

51,000 

52,000 

53,000 

54.000 

55.00O 

66,000 

84,080 


O. 
.  OOOIOO 

.oo<ru>o 


001133 
001300 
001333 


.  C»013<r7 

.  C»01400 

.  <»Ol433 

.  001500 

.  001533 

.  001&07 

.  O01t533 

.001007 

.  001700 

.  OOlOl>0 

.O02033 

.002207 

.002833 

.005000 


SacceAftive 

eloiiKatioo 

perlnch. 


Inch. 

0. 
.000100 
.00020 J 
.000333 
.0(KK»4 
.000166 
.000167 
.000083 

0. 

.000034 
.000033 

.oo()o:i3 

.000067 
.000033 
.000034 
.000066 
.000034 
.000033 
.000200 
.00013:3 
.  0002^34 
.000566 
.002167 


Permanent 
aet. 


Inch. 


0. 
0. 


Sacremire 

p«miauent 

net. 


Inch. 


0. 


0. 
0. 


Bcmarka. 


Initial  load. 


KIn«fio  limit. 


Tensile  atrength. 


General  $ummary, 

i\p»t»net'hT»cT  ftowar©  inch  of  orieinal  section pounds..    84.080 

^S^r  SAT.^  i«cH  of  originaTaection do         51  OM 

<ntiAn  Mr  inrb  after  ropture inch..      .1038 

S^r\ncU^iaer«]^^^^ f*      '^^S! 

.Stenirduu^ieter  at  point  of  niptiire do...        .044 

HucttoninareairfterTiapturo,  per  cent  of  original  section 16.0 

_         ,  ,  ««,..,  ...         ......  1". 4  from  neck 

!nSe?or&«lt€m" iiiitiiiV;. V.'. '.'.'.  granular,  80  per  cent;  dull  flaky  20  per  cent 

«gitioii  of  inch  •eotions ".  08,  ".16*, ".  08 
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10-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  15, 


Ko.  5178. 


Marks,  ^i?,i;?' 

DiaDieter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Appliedloads. 

Elon^tion 
I>er  inch. 

SacoMsire 

eloD^ation 

per  inch. 

Permanent 
set. 

Sncceesire 

permanent 

set. 

Remarks. 

Total.' 

Per  sqiiAre 
inoo. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

ll.OCO 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

20.040 

Poundn. 

1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
•     40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,  (MX) 
49,000 
50,000 
83.760 

Ineh. 
0. 
.000100 
.000338 
.000007 
.001000 
.001200 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.015000 
.015600 
.016400 
.017067 
.018000 

Ineh. 
0. 

.000100 
.000233 
.000334 
.000333 
.000200 
.000133 
.000034 
.000033 
000033 
.000034 
.000033 
.013500 
.000600 
.000800 
.000667 
.000933 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Hralt. 
Tensile  strength. 

0. 
0. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    83, 760 

Klastic  limit  per  so iiare  Inch  of  original  section do...    45,000 

Elongation  per  incii  after  rtiptnre inch..      .1533 

Elougation  per  inch  under  strain  at  elastic  limit do ....  001500 

Kedtiction  in  diameter  at  point  of  rupture do. . .        .  054 

Ke<1uction  in  area  after  rupture,  per  cent  of  original  section 18.8 

Position  of  rupture "8  from  neck 

Character  of  broken  surface granular,  with  a  small  flaky  spot 

Elongation  of  inchsections ".  11, ".17,  ".  18* 
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Tubs. 


Ko.  5194. 

Marks,  StMI 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'\ 


Applied  kMds. 

EloDfEstion 
per  inch. 

SncceMive 

elongation 

per  inch. 

Permanent 
set. 

SnoceaniTe 

pennanent 

set. 

Eeniarke. 

ToUl. 

Per  aqnare 
inch. 

PcnatdM. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,500 

11.750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14.250 

22,550 

Pmmds. 

1,000 
5,000 
10.000 
20,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 

IndL 
0. 

.000133 
.000:133 
.000667 
.001000 
.OOllCT 
.0013H3 
.001367 
.001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001933 
.007000 
.007833 
.009000 
.000833 

0. 

.000133 
.000200 
.000334 
.000338 
.000167 
.000166 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000166 
.005067 
.000833 
.001107 
.000833 
.130167 

'  Inch, 

0. 

0. 

Inch, 
0. 

rnitiA  load. 

Klaatlc  limit. 
Tensile  strength. 

0. 
0. 

90, 200    1      .  1400 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,200 

Bastie  limit  per  saoare  inch  of  original  section do. . .    52, 000 

Boogation  pefrtncn  after  rnptnre inch..      .2033 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001767 

Bednction  in  diameter  at  point  of  rupture do . . .       .  124 

Sedaction  in  area  after  rupture,  per  cent  of  original  soction 80.2 

Position  of  rapture at  middle  of  stem 

Chsraeter  of  broken  surface line  granular,  60  per  cent;  silky,  40  per  cent 

UoBgntioii of  inoh  sections ".  J3,  ".36*,  ".12 
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lO-IKCH   STEEL  B.  L.  BIFLE8. 


TUBB. 


No.  6193. 


Marks,  m  t,  it 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  load*. 

Elongation 
per  inch. 

SuGcessive 

elongation 

l>er  inch. 

Permanent 
set. 

SncceMive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
iucn. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8.760 

10.000 

10.260 

10,500 

10,760 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12  750 

13,000 

13,250 

13,500 

18.750 

14,000 

14,  250 

14,500 

14,750 

21.370 

Pounds, 
1,000 
5.000 
10,000 
20,000 
30.000 
35,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
•      48.000 
49,000 
60,000' 
51,000 
52,000 
6.S.000 
64,000 
55,000 
56,000 
57,000 
68,000 
59.000 
85,480 

Ineh. 
0. 

.000100 
.000300 
.000633 
.000967 
.  001i:i3 
.001300 
.001333 
.001367 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001767 
.001800 
.012700 
.013333 
.014000 
.016167 
.010067 
.1333 

Ineh, 

0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000033 
.000034 

0. 
.000a33 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.010900 
.000633 
.000667 
.001167 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 
0. 

1 

1 

1 

j 

—  ----  -  —  - 

Klastio  limit. 

Tousilc  Birength. 

.000900 
.  117233 



General  summary. 

Tensile  strength  per  sqaare  inch  of  original  seotiou pounds..    85,480 

Elastic  limit  per  square  inch  of  orip^inal  section do. . .    54, 000 

Elun^ation  per  incn  after  rapture ^ inch . .      .  2833 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Keduotion  in  diameter  at  point  of  rupture do. . .        .  174 

Kednction  in  area  after  rupture,  per  cent  of  original  section 62.2 

Posi  tion  of  rupture at  middle  of  stem 

Character  of  hroken  surface silky 

Elongation  of  inch  sections ".12,  ".43*,  ".15 
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Tube. 


*  No.  5204. 

Marks,  T^f  if ^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elon^tioD 
per  luch. 

Saccessive 

eloD^aiion 

per  inoh. 

Permanent 

Suooeeeive 

permanent 

set. 

Remarks. 

Tolid. 

Per  eqnare 
Sncli. 

Povitdt. 

SO 
1,250 
2.500 

5,000 
7,500 
8,750 
10,000 
10.250 
10.500 
10,750 
11.000 
11,250 
11,500 
11.750 
20,360 

Pmaid$. 
l,iN)0 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
41,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47,000 
81,440 

JndL 
0. 

.000133 
.000300 
.000633 
.000967 
.001167 
,001300 
.001333 
.001367 
.001467 
.003667 
.004667 
.005733 
.006667 
.1533 

Ineh. 
0. 

.000133 
.000167 
.000333 
.000334 
.000200 
.000133 
.000033 
.000034 
.000100 
.002200 
.001000 
.001006 
.000834 
.  146733 

Ineh, 

0. 
0. 

Indi» 
0. 

Initial  load. 

Elastic  Umli. 
Tensile  streng^th. 

0. 
0. 

General  Bummary. 

Teasile  strength  per  sqnune  inoh  of  original  section pounds..    81,440 

Kastie  limit  per  sauare  ineh  of  original  section do. ..    42, 000 

Kkugatlon  per inon  after  mptore inch..      .2400 

Eimgation  per  inch  nnder  strain  at  elastic  limit do...  .001367 

Redaction  in  diameter  at  poi  n t  of  rup tni  e do . . .       .  1 74 

iCedoetion  in  area  after  ruptnre,  per  cent  of  original  section 52.2 

Position  of  Toptare 1".  25  firom  neclc 

Character  of  broken  sarface silky 

£k»DgatioD  of  inch  sections ".  18,  ".  29*, ".  26* 
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iO-INCH   STEEL   B.  L.  BIFLESL 


TUBB. 


No.  5203. 

Marks,  TiW 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^'. 


Applied  loads. 

EloDsation 
per Inch. 

SacoeMive 

eloneation 

perlnch. 

Permanent 
set. 

Saooeeaive 

pennanent 

set. 

« 

Total. 

Per  nqoaie 
incn. 

Pounda. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10, 250 

10.500 

10, 750 

11.000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

19,070 

Pminda. 
1.000 
5,000 
10,000 
20.000 
80.000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
48.000 
50,000 
76,280 

Inch, 
0. 

.000100 
.000333 
.000667 
.001000 
.001200 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.  011300 
.012000 
.012933 
.013667 
.015100 
.1500 

• 

Inek. 
Q. 
.000100 
.000233 
.000334 
.000333 
.000200 
.000167 
.000033 
.000033 
.000067 
.000033 
.000034 
.009733 
.000700 
.000933 
.000734 
.001433 
.1349 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  Uwd. 

EiasUc  limit. 
Tensile  strength. 

0. 
. 000J33 

.000033 

1 

General  eummarif. 

Tensile  strength  per  square  inch  of  original  section pounds..      76,280 

Sasticlimit  i>er  snuare  inch  of  original  section do...      45,000 

Elongation  per  incii  after  rupture inch..        .2933 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001567 

Beduction  in  diameter  at  point  of  rupture do...         .184 

Beductionin  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture 1".64  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".  45*.  ".  2$ 
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Jacket  No.  8. 
l>fo.  5016. 


Marks,  «|^^ 

Diameter,  ".564. 

Sectional  area,  ,25  sqna^re  inch*. 

Gauged  length,  3 ''. 


ApfiJied  load.4. 


inch. 


SO 
1.2» 
2.300 

im 

I.  a* 
SI  730 

10.750 

11000 
ILiSO 
IU« 
11750 

]im 
11  so 

IZTM 

usoo 


Elonjration     elongation    P^*^™*"®"**  permanent 
perinch.     .     perlnch.   ,        *^*-        ,        set. 


Potmds. 

1,000 

5.000 

10.000 

».000 

%.000 

33,000 

40,000 

42,000 

43,000 

iiOOO 

45.000 

46.000 

47,000 

48,000 

49  0OO 

50.000 

51.000 

52,000 

53,000 

51.000 

8d.B40 


X 

.OOOIOO 
.000333 
.000«67 
.  OOIOOO 
.001200 
.0013«T 
.001400 
,001*33 
.001500 
.001533 
,001600 
.0016G7 

.001007 
.OOIVOO 
,001000 
.002S33 
.00&333 

.0063a^* 
.OOT333 

.1333 


Inch. 


0. 
0. 


Inch. 


0. 


Initial  load. 


0UO0:{3 


.000033 


.000033 


0. 


Jneb. 
O. 

.000100 
.000233 
.000334 
.000333 
,000200 
.000167 
.000033 
.000033 
-000067 
.000033 
.000067 
.000067 
O. 
.000033 
.000200 
.000933 
.002500 
.001000 
.001000 
.125067    ' 1 1  TeusilH  strength. 


Remarks. 


Klastic  limit. 


General  summary. 

CWipti»J255®  *"I-'-I/«V*»  -- silky,  with  u  ;iranular  spot  ."\'l  diameter 

h!r*~  of  broken  snriace -'  '^  >•  na^   //  lo    /  n 

lofincbaectioos *^**  '    "^^^    •  ^^ 
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lO-INCH   STEEL   B.  L.  RIFLES. 


Jacket. 

No.  4933. 

Marks,  '^%% 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Tottd. 


Pounds. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,  750 
13,000 
13,250 

13,  500 
13,750 
14,000 
14,250 
23,360 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10, 000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 

•  52.000 
53. 000 
54,000 
55,000 
56,000 
57.000 
93, 440 


Elongation 
l)«rTuch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.000B67 
.001133 
.001300 
.  001367 
.001400 
.001467 
.001500 
.001533 
.  001567 
.  001633 
. 001607 
.001700 
.001733 
. 001800 
. 002000 
.  0003:53 
.007000 
.008000 
.008667 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.  000^33 
.  000334 
.000166 
. 000167 
.000067 
.000033 
.000067 
.  000033 
.000033 
.  00U034 
. 000066 
.  000034 
.000033 
. 000033 
.000067 
.  000200 
.001333 
.000667 
.001000 
.000067 


Permanent 
set. 


SnoceBsive 

permanent 

set. 


Inch. 


0. 

0. 


0. 


0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds . .    03. 440 

Elastic  limit  ))er  square  inch  of  original  section do. . .    52, 000 

Elongation  per  inch  after  rupture — inch . .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Hcduction  in  diameter  at  point  of  rupture do. . .        .134 

Keduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture ".87  from  neck 

Character  of  broken  surface silky- 
Elongation  of  Inch  sections ".14.  ".18,  ".30* 
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Jacket  No.  9. 
No.  6023. 


Diameto,  ".564. 

Bectional  area,  .25  square  inch. 

Gauged  length,  3''. 


AndkdloMb. 


TmuI 


T.  '»«j 
]0.0i« 
ll.'Jii 

n.z-0 

il.  JItf 
110  V 

ii:3o 

IXfti) 
llftO 


Klon^ation 


inch. 


Sncce«8ive 

elountlon 

per  Inch. 


Permanent 
set. 


Pvunds. 

5.1)00 
I0.OiJO 

a).a!o 

30.<)i>ii 

40.U4iO 

41,  Oii(> 

45,  CM) 

«,  4iO 

47,OOrJ 

48.0tN> 

49,000 

50.000 

51,000 

52.000 

53.0(JO 

54,000 

55.000 

36.000 

57.000 

58,000 

5ft.  OiO 

60.000 

61,000 

62,0UO 

63.  0i:O 

1U0.56O 


Snccessive 

pennanent 

set. 


Remarks. 


O. 
.  {H>01C0 
.U003CK> 
.000^33 
.UOIOCO 
.001333 
.001  AC? 
.  001^3:5 
.001507 
.001800 
.001CS33 
, 001007 
,001 TOO 
, 001 733 
.001 767 
.  001 767 
.OOIHOO 
.001 83:* 
,001867 
,OOli»33 
.1>02000' 
.002667 
.004267 
.  OOGOOO 
.007333 
.008333 
.  1300 


l7ieh. 

!  000100 
.000200 
.000333 

.  O00367 
.000333 
.000134 
.000066 
.000034 
.  O0U033 
.000033 
.000034 
.000033 
.000033 
.000034 

.000033 
.000033 
.000034 
.000066 
.000067 
.000667 
.001600 
.001733 
.001333 
.001000 
.  121667 


1       Inch. 
0. 
0. 

Inch. 
0. 

0. 

0. 

i 

1 :.. 

Initianoad 


Elastic  limit. 


Tensile  strenf^h. 


General  summary. 


S?««r*n»th  per  •qnaro  inch  of  original  section ponnds.. 

S^^'iaitDwimare  inch  of  oinginaT section do... 


?«mi 


p«r  square 
'<*)«>  per  inch  after  raptiJ.r«- 


inch.. 

at  elastic  limit do. . . 

do.. 


100,560 

58.000 

.1687 

.002000 

104 


JJ««i»  per  inch  under  i»ir»in     _,„^„^ 

g^tiflBiTdiamcter  »t  point  of  rupture     ...  „„ _ 

i^bita^ttlrTtiv^rMr€>^  per  cent  of  original  section 33.5 

n^^ofrnntiiTM  ; 1".2  from  neck 

^^  of  brokeii  "miriioo ^'^"i*^'  containing  a  dull  flaky  section  ".  30  by  ".  08.    Opened 


tions 


granalar,  containing  a  dull  flaky  section  ".30  by 
cracks  in  surface  of  stem. 


Chemical  oompoaition. 


c2S5*bon 

SSL^bon 


H^^" 


Per  cent. 
..  0.581 
..  0.025 
..  0.556 
. .  0.  750 
..  0.283 
. .  0. 038 
. .  0. 032 
0.000 
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10-INCH   STEEL   B.  L.  RIFLES. 


Jacket. 


No.  4941. 

Marks,  i??,^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloD^tion 
per  inch. 

SucoessiTe 

elon^atioD 

per  inch. 

Permanent 
set. 

Sncceasive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incli. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,730 

13,000 

13.250 

13,500 

13,750 

14,000 

21,900 

Poundt. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
87,600 

Inch. 

0. 

.000100 
.000267 
.000600 
.000933 
.001033 
.001300 
.001333 
.001333 
.001400 
.001433 
.001500 
.001567 
.     .001600 
.001633 
.001667 
.001667 
.008000 
. 008700 
.009700 
.010670 
. 011700 

Inch. 

0. 
.000100 
.000167 
.000333 
.000333 
.000100 
.000267 
.000033 

0. 
.000067 
.000033 
.000067 
.000067 
.000033 
.00(>033 
.000034 

0. 

.006333 
. 000700 
.001000 
.000970 
.001030 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 
EUstic  limit. 

Tensile  strength. 

0. 

0. 

1 

■ 

t 

1 

1 

1 

• 

1 

! 
i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poanda. .    87, 600 

Elastic'limit  i>er  so  uare  inch  of  original  section do. . .    51, 000 

Elongation  per  inch  after  rupture inch. .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit .^ do. . .  .  001667 

Keduction  in  diameter  at  point  of  rupture * do. . .        .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture l'M8  from  neck 

Character  of  broken  surface fin©,  silky 

Elongation  of  inch  sections ".  30*, ".  23,  ".15 
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Jacket. 


No.  4967. 

Marks,  ^^t' 5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SacoeniiiTO 

eloni^tion 

per  inch. 

Permanent 
set. 

SncceBsive 

permanent 

set. 

Remarks. 

• 

ToUl. 

Per  sqnare 
in  ell. 

Ponnds.       Poundt. ' 
250    ;          1.000 
1.250    1          5.000 
2, 500    '         10. 000 

Jneh. 
0. 
.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001.333 
. 001367 
.001400 
.001433 
.001500 
.001667 
.005567 
.006.333 
.007667 
.008600 

Jneh. 

0. 
.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000033 
.  000034 
.000033 
.000033 
.000067 
.000167 
.003900 
.000766 
.001334 
.0OQ933 

Inek. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

5.000 

20.000 
30.000 

'     7.500 

8,750 

35,000 

0. 

I    10.000 

40.000 
42,000 
43.000 
44.000 

10.500 

0. 

10. 750 

1    ll.OOC 

'    11.250    1        45.000 

!    11.500             46.000 

11,750 

47,000 

1    12.000 

48,000 
49,000 
50.000 
51,000 
85, 280 

12,250 

12,500 

12,750 

i 

1    21,320 

1 

A 


General  summary, 

Tmnle  streogth  per  sqnare  inch  of  original  aection pounds . .    85, 280 

flastic  limit  per  aauare  inch  of  original  section do. . .    40, 000 

EloDgation  p«T  incn  after  rupture inch . .      .  2267 

£loiigatlon  per  inch  under  strain  at  elastic  limit do . .    .  001500 

Kednction  iu  diameter  at  point  of  rupture do. . .        .154 

Ki^uction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface .silky 

Elongation  of  inch  sections ".  18,  '.  o5*,  ".  15 

Chemical  compoaiiio'n. 

Per  cent. 

Total  carbon 0.484 

Graphitic  carbon 0. 020 

Combined  carbon 0. 464 

Manganeso 0.601 

Silicon 0.140 

Siilphnr 0.030 

Phosphorus 0.032 

Copper 0.048 
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10-INCH   STEEL   B.  L.  RIFLES. 


Jacket. 

No.  4966. 

MarkR,  S^i^ 

Diameter,  ",564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

'    2,500 

5,000 

7,500 

8.750 

10,000 

10, 500 

10,  750 

11.  000 
11,250 
11,500 
11,750 
12,000 
12  250 
20, 710 


Per  aquare 
incD. 


Pounds. 
l.OOO 
5,000 
10,000 
20,000 
30.000 
35,000 
40.000 
42,000 
43,000 
44, 000 
45,000 
46,000 
47.  OCO 
48,000 
49,000 
82. 840 


Elongation 
per  inch. 


Inch. 
0. 

.  000133 
.000333 
.000667 
.001000 
.001200 
.001367 
.001433 
.  001467 
.0015.13 
.001633 
. 004333 
.  006667 
. 008333 
. 009000 


Sacceasive 

cloD^atiou 

per  inch. 


Inch. 
0. 

.000133 
.000200 
.000334 
.  000333 
.  000200 
.000167 
.000066 
.000034 
.000066 
.000100 
.002700 
. 002334 
. 001666 
. 000667 


Permanent 
Het. 


Inch. 


0. 
0. 


Successive 
permanent 

set. 


Remarlcs. 


Inch. 


0. 


0. 
6. 


Initial  load. 


Elastic  limit 


Tonsilo  strength. 


General  summary. 


Tensile  strenj^th  per  square  inch  of  original  section pounds. .    82, 840 

Elastic  limit  per  sciuan>  inch  of  original  section do. . .    44, 000 

Elongation  piT  inch  after  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do.. .  .001533 

Kednction  in  diameter  at  point  of  rupture do. . .        .174 

Keduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  39*,  ".  15.  ".  14 
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Jacket. 

No.  4991. 

Marks,  f¥,S 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  lo«dB. 


Total. 


Pounds. 

250 

1.250 

2.500 

5,000 

7,500 

8.750 

10,000 

10.500 

10.750 

11.000 

11,250 

11.500 

11,750 

12.000 

12,250 

12.500 

12.750 

13,000 

13.250 

13,500 

13,750 

14.000 

14*250 

23,750 


Per  Muare 
incn. 


Pounds. 
1,000 
5.000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44.000 
45.000 
40,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52.000 
53,000 
54,000 
55,000 
56.000 
57.000 
95,000 


Elongation 
per inch. 


Ineh. 
0. 
.000100 
.000300 
.000633 
.001000 
.001100 
.001333 
. 001367 
.001367 
.001400 
.001433 
.001467 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001933 
.003400 
.004600 
.005433 
.006400 


Snocessivo 

elongation 

l)er*lnch. 


0. 


Inch. 


.000100 

.000200 

.000333 

.000367 

.OOOliM) 

.000233 

.000034 

0. 

.000033 

.000033 

.000034 

.000100 

.000033 

.000033 

.000034 

.  000a33 

.000033 

.000200 

.001467 

.001200 

.000833 

.000967 


Permanent 
set. 


SncceBBive 

permanent 

setT 


Ineh. 


0. 
0. 


Inch. 


Remafrka. 


0. 


Initial  load. 


0. 
0." 


Elastic  limit. 


Tensile  strength. 


General  nummary. 

TeasJle  strength  per  square  inch  of  original  section pounds. .    95,'  000 

Elastic  limit  per  sanare  inch  of  original  section do. . .    52, 000 

BoBgation  per  inon  after  mptare inch. .      .  2033 

Bongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001733 

KedoctJoD  m  diameter  at  point  of  rupture do. . .        .124 

Redaction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture I". 38  from  neck 

Cfaaiacter  of  broken  surface granular,  radiating  from  a  silky  spot  at  circumference 

Elongation  of  iztch  sections ".  13. ".  30', ".  18 
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10-INCH    STEEL   B.  L.  RIFLES. 


JAjCKET. 


No.  4990. 
Marks,  g*5,fi 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total 

Per  square 
inch. 

Poundn. 

Pounds. 

250 

1.000 

1  260 

5  000 

2.500 

10, 000 

5,-000 

20,000 

7.500 

30,000 

8.750 

35,000 

10,000 

40,000 

10.500 

42,000 

10,750 

43,000 

11.000 

44,000 

11,250 

45,000 

11, 500 

46,000 

11,750 

47,000 

12,000 

48,000 

12.2^ 

49,000 

12,500 

50,000 

12,75C 

51,000 

13.000 

52, 000 

13,250 

53,000 

13,500 

54.000 

13,750 

55,000 

14,000 

56,000 

23.250 

93,000 

Elonj^atiou 
I)er  Inch. 

SuocesBlTe 

elongation 

per  inch. 

Permanent 
set. 

Sueceasive 

permanent 

set. 

Kemarks. 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967* 
.001067 
.001300 
.001333 
.001367 
.001400 
.001433 
. 001467 
.001533 
.001600 
.001633 
,001667 
.001667 
.002667 
.005167 
.006000 
.006933 
.007700 

Inch. 

0. 
.000067 
.000233 
.000333 
.  000334 
.000100 
.000233 
.  000033 
.000034 
.000033 
.000033 
.  000034 
.000066 
.000067 
.  0000J3 
.000034 

0. 
.001000 
.002500 
.  000833 
.000933 
.000767 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

« 

Tensile  strength. 

0. 

0. 

••• •*' 

•••••••••"*• 

1 

General  summary. 

Tensile  strength  per  squares  inch  of  original  section poands. .    93, 000 

Elastic  limit  per  souare  inch  of  originaraection do. . .    61 .  000 

Elongation  per  incn  after  rapture inch . .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Kednction  in  diameter  at  point  of  rupture do. . .        .  164 

Keduction  in  area  after  rupture,  per  cent  of  orfginnl  section 49. 7 

Position  of  rupture , 1".34  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".  19,".  31",".  U 


10-inch  steel  b.  l.  rifles. 
Jacket  No.  8. 
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No.  5016. 

Marks,  b  t,  o 

Diameter,  ".564. 

Sectional  area,  .25  square  inctf. 

Ganged  length,  3  ". 


Applied  loads. 


Totsl. 


Per  fsonare 
incD. 


Pounds.  ' 
250 

1.250    I 

2,500 

5.000    i 

7.500 

8.750 

10,000 

10,500 

10,750    I 

11.000 

11,250 

11.500 

11,750 

12,000 

12.250 

12.500 

12,750 

13,000 

13,250 

13,500 

22,460 


1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
48.000 
47,000 
48,000 
49  000 
50.000 
51,000 
52,000 
53,000 
54,000 
89,840 


i7iA«.a.oH»r«  •  Succesaive 

Permanent 
net. 

Sacc«saive 

permanent 

»et. 

Remarks. 

Inch.             Ineh. 

0.         0. 
. 000100     . 000100 

Ineh, 
0. 
0. 

Inch. 
0. 

Initial  load. 

. 000333     .  000233 

. 000667     . 000334 

»......* 

. 001000     .  000333 

• 

.001200     .000200 
.001367     . 000167 

. 000033 

.000033 

.001400     .000033 
.001433     .000033 

. 000033 

0. 

.001500     .000067 

. 001533     .  000033 



. 001600     .  000067 

.001667     .000067 

[ 

Klastic  limit. 

.  001667    0. 

. 001700     . 000033 

.  001900     .  000200 

1 

. 002833  !   . 000933 

. 005333  i   .  002500 



. 006333  ;   .  001000 





.007333     .001000 

.1333 


.125067 TeuHile  Rtrength. 


General  summary. 

Teoiile  strength  per  aqnare  inch  of  original  section ponuds..    89,840 

IQutk  limit  per  saaare  inch  of  original  section do...    49,000 

JOoogation  per  incn  aA«r  rupture inch..      .  2267 

EktBgation  per  inch  under  strain  at  elastic  limit d(>. . .  .  001700 

KedactioD  in  diameter  at  point  of  rupture do. . .        .164 

fieduction  in  area  after  rupture,  per  cent  of  original  section 19. 7 

PoAitioD  of  rupture I'.os  Irora  iieck 

Character  of  broken  surface silky,  witli  a  jtranular  spot  ."12  diameter 

Kloo|{ation  of  inch  sections .' ".38*,  ".19,    .11 
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Jacket  No.  8. 

No.  6014. 

Mark8,iS5'g 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.500 

10, 750 

11,000 

11,2.50 

11, 50'J 

11,750 

12,000 

12,  250 
12.500 
12, 750 
1.3,  000 

13.  250 
13,500 

13,  750 
14,000 

14,  250 
14,500 
14,750 
l."),  000 
15, 250 
13,500 
24,180 


Per  sqnare 
inch. 


Poundt. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,  000 
46,00J 
47.000 
48,  000 
49.000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57.000 
58,000 
59, 000 
CO.  000 
01,000 
62,000 
96,  720 


Elon^tion 
per  inch. 


Inch. 
0. 

.000100 
.00)300 
.000633 
.000967 
.001100 
.  001300 
.001333 
.001367 
.001400 
.  001433 
. 001467 
.001500 
.001567 
.001600 
.001633 
.001607 
.901700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001907 
.  00:t667 
.005333 
.000667 
.008333 
.1267 


Sncceasive 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.000200 
.  000333 
.000334 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
. 000033 
.  0OUO33 
.000034 
.  000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000100 
. 001700 
. 001666 
.001334 
.001066 
.  118367 


Permanent 
i*et. 


Inch. 


0. 
0. 


SnoceAalve 

permanent 

set. 


Inch. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  aqnare  inoh  of  orieinal  section pounds,  r'  96,  "^20 

Elastic  limit  \^t  souare  inch  of  original  section do. . .    57, 000 

Elongation  per  inch  aft«r  rupture inch. .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reduction  in  dianieter  at  point  of  rupture do. . .        .  184 

Reduction  in  area  after  rupture,  percent  of  original  section 54.6 

Position  of  rupture at  middle  of  st^n 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  12, ".  42*, ".  14 
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Jacket  No.  9. 


No.  5023. 
^tional  area,  ,25  square  inch. 


"Applied  lottda. 


'o/y     -Per  ^uarte 

IJICXI. 


1,000 

10,  OOO 
20,01  JO 
30.  00«) 
40.  OOO 

44,  OvK> 

45.  OOO 

46.  4UO 

47,  OOO 
48,000 

49,  OOO 

50,  OOO 

51,  OOO 

52,  OOO 

53,  OOO 

54,  OOO 

55,  OOO 
50,000 

57,  OOO 

58,  OOO 

59,  OIHJ 

60,  04>0 

61,  OOO 
62.000 
63.  OtjO 

lOO,  5€5*» 


KIoDj^ation 
per  inch. 


Inch, 
O. 

.OOOICO 

. oaosuo 

.  O00633 

.  OOIOCO 

.  001333 

.  0014C7 

-  001533 

.O015C7 

.001800 

.  O01033 

.  CO  1667 

-001700 

.001733 

.001767 

.  0(>17b7 

.001800 

.001833 

.O01867 

.O01U33 

.002000. 

.0026b7 

.004267 

.006000 

.007333 

.  008333 

.1300 


Succ^ive 

elou^tion 

I>er  inch. 


Iruh. 

0. 
.000100 
.000200 
.000333 
.000367 
.000333 
.000134 
.000066 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 

0. 
.000033 
.000033 
.000034 
.000066 
.000067 
.00U667 
.001600 
.001733 
.001333 
.001000 
. 121667 


PermRnent 


Inch, 


0. 
0. 


0. 
0. 


Saccessive 

permanent 

set. 


Inch. 


Remarks. 


Initisrioad 


Elastic  limit. 


Tensile  stren^h. 


General  summary. 

TeMfleitrcngt^per  aqnaro  inch  of  original  section pounds.. 

SttScWmitper  ■•1^=^'^  inch  of  originai  section do... 

aaattenper  inch  after  rupture.......  inch.. 

SS&lwn per  incliTiTider  strain  at  elastic  limit do... 

HedQcdon  in  diameter  at  point  of  mptore do . . . 

IWuctionin  area  after  rupture,  per  cent  of  original  section 33. 5 

Potttiflnof  ruptuT*9 • 1".2  from  neck 

Chsncter  of  broken  eurfaoe granular,  containing  a  dull  flaky  section  ".  30  hy  ".  08.    Opened 

cracks  in  surface  of  stem. 
Ekagationof  incliBectioiia ".11.  ".20*.  ".19* 


100,560 

58.000 

.1667 

.002000 

.104 


Chemical  oompoHHon. 


Totslnrbon. 


Per  cent. 
..      0. 


581 


Graphitic  carbon 0.025 

Combiaed  carbon 0. 556 

Maofanese 0.750 

SheSn 0.233 

Salphnr 0.038 

Photphoraa 0.082 

Copper 0.000 
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Jacket  No.  9. 

No.  5024. 

•Marks,  JJ».J 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 

2,500 

5,000 

7,500 

10,000 

11,000 

11,  250 
11,500 
11,750 
12,000 

12,  250 

12,  500 
12. 750 
13,000 

13,  250 
13,500 
18,750 
14,000 
14, 250 
22,  310 


Per  sqnare 
inc. 


lani 
icn. 


Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56.000 
57,000 
89,240 


Elon^tion 
per  incb. 


Inch. 
). 

.000100 
.000300 
.000633 
.001000 
.001337 
.001433 
.001467 
.001500 
.001567 
. 001633 
.001667 
.001700 
. 001733 
.  001767 
.001867 
.006167 
.007333 
.008333 
.  009333 
.1367 


Sacoesaite 

eloDffation 

per  Inch. 


Ineh. 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000100 
.000034 
.000033 
.000067 
.000066 
.000034 
.000033 
.000033 
.000034 
.000100 
.004300 
.001166 
.001000 
.001000 
.127307 


Permanent 
set. 


Soccesaive 

permanent 

set. 


Inch.  Ineh. 

0.  0. 

0. 


0. 
0. 


Remark  K. 


Initial  load. 


Elaatic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnda..    89,240 

Elastic  limit  per  square  inch  of  original  section do. . .    52,  COO 

Elongation  per  inch  aft4»r  rupture inch . .      .  2167 

Klongatiou  pef  inch  under  Htrain  at  elastic  limit do...  .001767 

Keduction  in  diameter  at  point  of  rupture do. . .        .  174 

Keduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture 1"  fYom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".38*,  ".16,  ".11 

Chemical  composition. 

Per  cent. 

Total  carbon 0.574 

Graphitic  carbon 0. 023 

Combined  carbon 0. 541 

Manganese 0. 748 

Silicon 0.233 

Sulphur 0.036 

Phosphorus 0.028 

Copper 0.000 
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Jacket. 

No.  5026. 
Marks,  |^,5 
Diameter,  '''.564. 
Sectional  area,  .25  square  inch. 
Gauged  ien^h,  3". 


Apj^ed  loads. 


Elon^tion 
Inclk. 


I,  OOO 
5,  OOO 
lO.  OOO 
20,  0(K> 
30,  OOO 
35,  OOO 
40,  OOO 

42,  OOO 

43,  OOO 

44,  OOO 

45,  OOO 

46,  OOO 

47,  OOO 

48,  OOO 

49,  OOO 

50,  OOO 

51,  OOO 
52,000 
82,  B40 


Saooeuive 

eloneation 

per  inch. 


Inch. 
0. 

.000067 
.000300 
.000«33 
.000067 
.001133 
.001300 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.010067 
.011667 
.012267 
.013167 
.014100 
.1633 


Inch. 
0. 
.000067 
.000233 
.000333 

.  oooa:<4 

.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.001000 
.000600 
.000900 
.000933 
.1492 


Pemument 
set. 


Inch. 


0. 
0. 


0. 


Sucoessive 

permanent 

set. 


Remarks. 


Ineh. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summartf. 


Tewile  BtrenEtli  per  square  inch  of  original  section pounds . .    82. 840 

nastie  limit  per  square  inch  of  original  section do...    47.000 

Ifeneatioii  per  ioch  after  mptnre inch..      .'JGr« 

BonaUon  per  inch  under  strain  at  elastic  limit do...  .OOIOOO 

ledttcUon  in  diameter  at  point  of  rupture do...        .  174 

Sfidoetion  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Pwition  of  rap  tare 1 ".  6  from  mck 

Chmclet  of  brolten  surface lino  Hiikv 

Elongstionof  incli  sections ".18,  ".12*,  ".  19 
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Jaoket. 


No.  5025. 

Marks,  ^^\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3", 


Applied  loads. 

Elonntion 
permcb. 

Saccessive 

elongation 

per  Inch. 

Permanent 

Sncoesaive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11. 750 

12.000 

12,  250 

12, 500 

12, 750 

13, 000 

13,250 

21,920 

Founds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42.000 

'  43,000 
44,000 
45,000 
46,000 
47,000 
48, 000 
49,000 
50,000 
51,000 
52,000 
53,000 
87,080 

« 

Inch. 

0. 
.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001400 
.001467 
.001533 
.001567 
.001600 
.001633 
.003333 
.005700 
.006667 
.008000 
.009000 
.1600 

Inch. 
0. 
.000067 
.000233 
.  000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000067 
.000066 
.000034    i 
.000033 
.000033 
.001700 
. 002367 
.  0005167 
.001333 
.001000 
.1510 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  streugtb. 

1 

0. 

0. 



1   ...,.     . 

' 

1 

1 

•**"*••*•••* 1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    87, 680 

Elastic  limit  per  square  inch  of  original  section do. .      48, 000 

Elongation  per  inch  after  rupture. inch. .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001633 

Reduction  in  diameter  at  point  of  rupture do. . .        .184 

Reduction  in  areaatt«r  rupture,  per  centof  original  section 54.6 

Position  of  rupture .' 1".  4  from  neck 

Character  of  broken  surface tine  silky 

Elongation  of  inch  sections ".  15,  ".  35*, ".  18 
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Jacket  No.  12. 

No.  6169. 


Marks,  g^fj^J 

Diameter,  ".564. 

Sectional  area,  .25  square  iucb. 

Granged  leugth,  3  ". 


ApiUie 

1 
ToUl. 

d  loads. 

Per  BouAre 
iucn. 

Elon^tioii 
per  inch. 

Saeoewive 

eloD^tioii 

per  inch. 

PenDanent 

Mt. 

Saooeiiaive 

ponDanent 

set. 

Semarks. 

250 

1250 

2,500 

5.000 

7,500 

8,750 

lO.OUO 

10,500 

10.750 

ll.OOO 

11.2S0 

11.500 

11,750 

12,000 

12.250 

12.500 

12,750 

13,000 

roundt. 
1,000 
5,000 
lO.OUO 
20,000 
30.000 
35,000 
40.000 
42  000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
87,040 

Inch. 
0. 
.000100 
.000267 
.000600 
.000933 
.001067 
.001233 
.001300 
.001333 
.001400 
.001433 
.001467 
.001533 
.002333 
.004333 
.005667 
.006333 
.  007333 
.1267 

Inch, 
0. 
.000100 
.000167 
.000333 
.000333 
.000134 
.000106 
.000067 

.Oduo:» 

.000067 
.000033 
.000034 
.000066 
.000800 
.001000 
.001334 
.000666 
.001000 
.  119367 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

21.760 

General  summary. 

Tensile  strength,  per  square  inch'of  original  flection ponnds..    87,040 

Elastic  limit  per  square  inch  of  original*  section do. . .    47, 000 

Elongation  per  inch  after  mptnre inch..      .2133 

Bongation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

Hedoction  in  diameter  at  point  of  rupture do. . .         164 

Seduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1"  .  4  from  neck 

Character  of  broken  surfai« silky 

Stongation  of  inch  sections .-. ".  23, ".  31  *,  ".  10 
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Jacket  No.  12. 


No.  5170. 

Marks,  iJ?-/ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SuccoRsive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

1 

Total. 

Per  Muare 
inch. 

Remarks. 

Pounds. 

250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 

10,  500 
10, 750 
11,000 

11,  250 
11,500 
11,750 
12,000 
12, 250 
12,500 

12,  750 
13,000 
13, 250 
13,500 
13, 750 
14,000 
21, 620 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,  000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,  000 
48, 000 
49,000 
60,000 
51,000 
52,000 

53,  000 

54,  000 
55,000 
56,000 
86,480 

1 
Inch.       1       Inch. 
0.                    0. 
.000133           .000133 
.000300           .000167 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000633 

.000333 

.001000 
.001167 
.001333 
.001400 

.000367 
.000167 
.000166 
.000067 

0. 

0. 

.  001433 

.000033 

.  001467 

.000034 

.00150'J 

.000033 

. 001567 
.001600 

.000067 
.000033 

.001633 

.000033 

.  001667             (MOO'M 

.001700 

.  000033 

. 001767 
.  006167 
.  007500 
. 008667 
.00'.»667 
.011000 
.1433 

.000067 
.001400 
.  001333 
.  001167 
.001000 
.  001333 
.  1323 

General  summary. 

Tensile  stren^h  per  square  inch  of  original  section pounds. .    86, 480 

Elastic  limit  jH-tr  soure  inch  of  originaltoection do. . .    51, 000 

Elongation  iK*r  incn  after  rupture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Re<luction  in  diameter  at  point  of  rupture do...        .  174 

Keduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture 1".  7  ftom  neck 

Character  of  broken  .surface silky 

Elongation  of  inch  sections ".15,".  42*,".  13 
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Jaokbt. 


No.  5168. 

Maria,  «5f5 

Diameter,  '"'.564:. 

Sectional  area,  25  square  inch. 

Gt^ged  lengthy  3". 


/    -^ffW 


'"^  /''^SK 


uooo 

5,000 

10.000 

ao,  000 

30,000 

3&,<fOO 

40.000 
42,000 
43,000 
44,000 

45.  fMM> 

48,000 
47.000 

48,  000 

40,000 

50,000 

51,000 

52.000 

53,000 

54,000 

55,000 

90,240 


KlOBKmtiOD 


moh. 


Jneh, 
O. 

.000100 
.000300 
.000633 
.C00907 
.001133 
.001333 
.  001400 
.001433 
.001407 
.001500 
.001533 

.ooiwo 

.001667 
.001700 
.0O1787 
.00-2667 

.eooooo 

.007067 
.  007767 
.008033 
.1433 


SnccaMlve 

elonsation 

p6r  Incb. 


Inoh. 

a 

.000100 
.000200 
.000333 
.000334 
.000160 
.000200 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000067 
.000900 
.008333 
.001067 
.000700 
.000866 
.184667 


Poniuui0iit 

Mt. 


Inch. 


0. 

0. 


0. 


0. 


Snocesaiye 

permanent 

set. 


Ineh» 


0. 


Ttofnf^ylff, 


Initua  load. 


EImUo  Umit. 


Tensile  strength. 


General  eummary. 


iMiiteibenctih.  p«r  »c]aax«  inoh  of  orieinAl  section pounds..    fN>«3A0 

IbitieUiDitpeT  Mature  incli  of  orlg;inaI section do...    50,000 

finotbm Iter  incb  mffter  Taptnre inch..      .2333 

Soiio& ver  incl&  ander  strain  at  elastiolimit do...  .001767 

iS^indiuueter  at  point  of  rupture do...       .IM 

MveOfts  in  area  after  mptore,  per  cent  of  original  section 47.2 

hsWonofruptore l".2ftomneok 

Cbnctor  of  brolLen  snrfaoe »*^::V/i«*SHX 

Bafittim  of  inob  sections ".  29*, ".  26, ".  16 


H.  Ex.  92- 


-6 
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10-INCH   STEEL   B.  L.  RIFLES. 


Jacket. 


No.  6167. 

Marks,  g~  !l 

Diameter,  ".-564. 

Sectional  area,  .25  square  inch. 

Gauged  lengtli,  3". 


Applied  loads. 

Elongation 
peruach. 

Successive 

eloneation 

perlnch. 

Permanent 
set. 

Siiccensive 

permanent 

set 

Bemarks. 

Total. 

Per  square 
incn. 

Poundt. 

250 

1,250 

2,500 

6.000 

7,500 

8,750 

10,000 

10. 500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12, 750 

13,000 

13,250 

22,140 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49, 000 
6  ,000 
61,000 
62,000 
63,000 
88,660 

Inch. 
0. 

.000067 
.000300 
.000633 
.001000 
.001167 
.001333 
.001400 
. 001433 
.001500 
.001567 
.  001600 
.  001633 
.001700 
.004167 
.006667 
.007833 
.008667 
.009333 
.1433 

Inch. 
0. 

.000067 
.000233 
.0003,33 
.000367 
.000167 
.000166 
.000067 
.000033 
.000067 
.000067 
.000033 
.000033 
.000067 
.002467 
.002500 
.001166 
.000834 
.000666 
.  133067 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 
Elastic  limit. 

Tensile  strength. 

1 

i 

0. 

0. 

] 

.. 

1 

1 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,060 

Elastic  limit  per  sonare  inch  of  original  section do...    48,000 

Elongation  per  iocii  after  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Be<l action  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".  2  from  neck 

Character  of  broken  surface silky 

Elongnlion  of  inch  sections ".32*,  ".84,  ".12 
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Jacket  No.  14. 

No.  5176. 

Marks,  ?$i' 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3''. 


Applied  liMidB. 


T-*--  """i^ssr 


Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10.500 

10,750 

ILOOO 

11.250 

11,500 

11.750 

12,000 

12,250 

12.500 

12.750 

13,000 

20,880 


Pounds. 
1.000 
5.000 
10,000 
20,000 
30,000 
35.000 
40.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
83,520 


SloDCsilon 
per  mch. 


Inch. 
0. 

.000100 
.000:t33 
.000667 
.001000 
.001133 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.016000 
.016833 
.017333 
.017833 
.018500 
.1667 


SacoeesiTe 

elongation 

per  inch. 


mineh, 
0. 

.000100 
.000233 
.000334 
.000?33 
.000133 
.000200 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
. 014433 
.000833 
.000500 
.000500 
.000667 
.1482 


Permanent 
set. 


0. 
0. 


Ineh. 


Sfooceesive 

permanent 

set. 


IneK 


0, 


Ronarks. 


Initial  load. 


0. 


0. 


Elastic  limit 


Tensile  strength. 


General  summary. 

TaMile  streoirth  per  aqnare  Inoh  of  orieinal  section pou uds . .    83, 620 

Bsfttic  limit  per  sqaare  inch  of  originu  section do...    47,000 

JQsDgation  per  incn  after  mptare inch..      .2500 

Eloo^tion  per  inch  ander  strain  at  elastic  limit do. . .  .  001567 

B«daction  in  diameter  at  point  of  rupture do. ..        .164 

Seduction  in  area  after  ruptare,  per  cent  of  original  section 49. 7 

Patitloo  of  rapture l'^5  from  neck 

Cbancterof  broken  surface silky 

ionof  inch  aections ".  14, ". 40*, ".  19 
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lO-INCfl   STEEL   B.  L.  RIFLES. 


Jaoket  No.  14. 

No.  5175. 

Marks,  \Yi 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Feimanent 
set. 

Successive 

permanent 

set. 

Bern  arks. 

Total.- 

Per  square 
incn. 

Pounds. 

250 

1, 250 

2,500 

5,000 

7,500 

8,750 

10  COO 

10, 5J0 

10,  750 
11, 000 
11,250 

11,  500 
11,750 
12.000 
12, 250 
12, 500 
12,750 
13, 000 
21,440 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30, 000 
35,000 
40,000 
42, 000 
43,  noo 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,000 
52.000 
85,760 

Inch. 
0. 
.000133 

.0003:^3 
.000667 
.001000 
.001167 
.001333 
.001400 
.001433 
,      .001500 
.001533 
.OOir.00 
.001633 
. 000600 
.007100 
.  008300 
.009267 
. 010333 
.1433 

Inch. 

0- 

.000133 
.  OOO'-'UO 
. 000334 
.  000:^33 
.000167 
.000166 
.  0O'J067 
. 000033 
.  000067 
. 0000  13 
.000067 
. 000U33 
.  004907 
.  OOltoUO 
.0lH200 
.  00i)y()7 
.001006 
. 132967 

Incfu 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

"o. 



* 

Elast'o  Umii. 

, 

* 
1 

'..'.".*!*!.!.'.*. 

Tensile  strenntli. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  oris^inal  Hoction pounds. .    85. 760 

Elasticlimit  per  square  inch  of  original  «ectiou do. ..    47,000 

Elongation  per  inch  after  rupture inch..      .2333 

Elongation  per  inch  under  strain  at  elastic  liiait do...  .001633 

Kcduction  in  diameter  at  point  of  rupture do. . .        .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky;  opened  cracks  in  surface  of  stem 

Elongation  of  inch  sections ".  13, ".  44  *.  ".  la 
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Jacket  'So.  15. 


Fo.  6180. 


Marks,  ^i^;f^ 

Diameter,^^5C4. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


1 

Applied  loads. 

Elonj^ation 
per  inch. 

SocoesiiTe 

cloDjfation 

per  inch. 

Petmuient 

Mt. 

SucoeMive 

permanent 

set. 

Remarks. 

Total- 

1 

PerMusre 
inch. 

Poundg. 
250 
1,250 
2.500 

^.OOO 

7,  :>(« 

8,7.% 

10.  000 

10  500 

10,750 

11.000 

11,250 

11.500 

11.750 

12,000 

12,:^ 

12,500 

12.750 

13.000 

13.^0 

13,500 

13,750 

14,000 

23,220 

P<nmd$. 
1.000 
5,000 
10.000 
20.000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
92.880 

IneK 
0. 

.000067 
.000300 
.000633 
.000033 
.001133 
.001300 
.  001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.002267 
.002833 
.004033 
.005^00 
.006667 

Ineih. 
0. 
.000067 
.000233 
.000333 
.000300 
.000200 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000567 
.000566 
.001200 
.000967 
.001667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastie  limit 
Tensile  strength. 

0. 

0. 

i  : 



O^fMTal  summary, 

Tnsile  atrengih  per  aqaare  inch  of  orielnal  section poimda..    92, 880 

£b«tic  limit  per  sqnare  inch  of  original  section do. . .    51, 000 

Qongation  i>er  incb  after  rupture inch . .      .  2000 

Llangation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Rfductioti  in  di«meter  at  point  of  mptore do. . .       .174 

Seduction  in  area  after  rupture,  per  cent  of  original  section 62. 2 

Pwitioa  of  rupture I'M  from  neck 

Character  of  broken  anrfaoe silky 

^  orinehaeetlons ".  08, ".  28, ".  29* 
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10-INCH   STEEL  B.  L.  BIFLES. 


Jacket  No.  15. 


Ko.  6179. 

Marks,  i^i-f 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3  *', 


Applied  loads. 

Elongation 
per  inch. 

Rnccessire 

elongation 

per inch. 

Permanent 
set. 

Saccea.Hive 

permanent 

set. 

Kemarks. 

TotaL 

Per  square 
inon. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10, 000 

10,500 

10. 750 

11,000 

11,250 

11,  500 
11,750 
12,000 

12,  250 
12.500 
12,750 
13,000 
13,250 
13,500 
13, 750 
14. 000 
22, 120 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
55.000 
66,000 
88,480 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001667 
.001600 
.001633 
. 001067 
.014367 
.015167 
.015833 
.016500 
.017667 

Inch, 

0. 
.000067 
.000233 
.000333 
.000334 
.000166 
.000167 
. 000033 
.000034 
.000033 
. 000033 
.000034 
. 000066 
. 000034 
.0()(K);i3 
.000033 
. 000034 
.01270(» 
.  000800 
. 000066 
.000667 
.001167 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
TensUe  strength. 

0. 

0. 

General  eHmmary, 

Tensile  strength  per  sqnare  Inch  of  oriainal  section pounds..    88,480 

EInstic  limit  per  soaare  inch  of  original  section do. . .    51, 000 

Elongation  per  inch  after  rapture inch. .      .  0667 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001667 

Keduction  in  diameter  at  point  of  mptare do. . .        .  024 

Reduction  in  area  after  mptnre,  per  cent  <rf  original  section 8.4 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface granular 

Elongation  of  inoh  sections ".06*,  ".06,  ".06 
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TABULATION  OF  TENSION  SPECIMENS  FROM  lO-INCE  STEEL  B.  L.  RIFLES, 


ya.<if 


4S« 

500S 
»04 
5030 

5019 

SIM 

I 

Into 

5]«3 
SIM 

5ie 

5277 


5178 
5194 
5193 

sau 


Position  In 
gun. 


Tnbe. 

do 

do 

do 


do 

do 

do 

do 

do 

do 

Tube  Kail. 
do 


Tube  Ka  12. 
do 


Tnbe  Ka  13. 

do 

Tube  Ko.  14. 

do 

Tube  Ko.  15. 


do 

Tube. 


4934 

4933 


4M1 
4997 
49M 

4891 


do 

do 

.do 


Jacket. 
do  . 

do. 


S0I5 
5014 


....do 

....do 

....do 

do 

do 

Jacket  Xo.8. 

do 

Jacket  Na.  9. 


50S4 


urn 

5170 
510 
51f7 
5171 
S175 
il» 
5179 


...do 

Jacket 

do 

Jacket  No.  12. 

do 

Jacket •••• 

.... ^o  ...>..•. 
Jacket  Ko.  14. 

,.Ao  ........ 

Jacket  No.  15. 

..do 


Location 
of  opeci- 


Middle. 

do .. 

— do .. 


.do 


do  .. 

do ., 

do  .. 

— do  .. 

do  .. 

, ...do  .. 
Inside . 
....do .. 


Ontaide 
. . .  .do  .  • . 


— do.. 
...do.. 
....do .. 
. . .  .do  .. 
Inside. 


— do  .. 
Middle. 


— do .. 
— do .. 
— do  .. 


.do 
.do 
.do 


do ... 

— do-... 

do  ... 

...do... 
...do.. 
Outside . 

do ... 

....do ... 


do  ... 

Middle.. 
do  ... 

Inside.. 
. — do ... 

Middle.. 
. . ..do ... 

Inside . . 
. . .  .do  ... 
. . .  .do  . . . 
.••.do  ..• 


Elastle 

Umit 

per 

Bonaie 
uusIl 


42,000 
49,000 
46,000 

62,000 

46,000 
47,000 
49,0UO 
47,000 
47,000 
46,000 
44,000 
42,000 

68.000 

40,000 

47,000 
46,000 
47,000 
48,000 
61,000 


46.000 

62,000 

64,000 
42,000 
46,000 

62,000 
62,000 
66,000 

51,000 
46,000 
44,000 
62,000 
61,000 
49,000 
67,000 
68,000 

62,000 
47,000 
48,000 
47,000 
61,000 
50,000 
48,000 
47,000 
47,000 
51,000 
61,000 


Tensile 
strenytb 

per 
square 

mch. 


PoMMb. 
86,400 
91.600 
91.000 

90,000 

86,200 
88,800 
89.360 

g,660 
,040 
86,960 
79.440 
80,760 

06,280 
78,880 

85,680 
80,080 
87,920 
80,120 
84,080 


83,760 

90,200 

86,480 
81.440 
76,280 

90,440 
93,440 
97,600 

87,600 
86,280 
82,840 
96,000 
93.000 
89,840 
96,720 
100,660 

89,240 
82,840 
87,680 
87.040 
86,480 
00,240 
88,560 
83.620 
85,760 
92,880 
88,480 


Eton- 
tSu. 


P.et. 
22.7 
16.7 
20.7 

23.8 

24.8 

23.0 
21.3 
22.3 
24.0 
23.0 
23.3 
18.3 

19.3 
24^0 

21.0 
22.7 
16.8 
23.3 
10.8 


16.8 

20.8 

23.3 
24.0 
29.3 

22.3 
20.7 
20.7 

22.7 
22.7 
22.7 
20.3 
20.3 
22.7 
22.7 
16u7 

21.7 
26.8 
22.7 
21.8 
23.8 
23.3 
22.7 
25.0 
23.3 
20.0 
6.7 


Con- 

tmo. 

tion 

of 


P.eL 
44.0 
47.2 
41.9 

44.6 

49.7 
40.7 
49.7 
49.7 
52.2 
49.7 
49.7 
27.6 

44.6 
86.4 

47.2 
62.2 
47.2 
49.7 
15.0 


18.3 

89.2 

62.2 
62.2 
64.6 

44.6 
4L9 
44.6 

49.7 
47.2 
62.2 
39.2 
49.7 
49.7 
54.6 
33.6 

62.2 
52.2 
54.6 
49.7 
62.2 
47.2 
40.7 
49.7 
40.7 
62.2 
8.4 


Appearance  of  ftvo- 
ture. 


Fine  silky 

.....do 

Orannlsr,  50  percent; 

silky,  50  per  cent. 
Granular,  4U  per  cent ; 

silky,  60  per  cent. 
Fine  silky 

.^•lo::::::::::::::: 

do 

.....do  ............... 

do 

Granular,  00  per  cent ; 
silky,  10  per  cent. 

Silky! 

Silky  and  fine  granu- 
lar. 

Silky 

no 

do 

do 

Granular,  80  percent ; 
dull  liaky,  20  per 
cent. 

Granular,  small  flaky 
spot. 

Fine  granular,  60  per 
cent  silky. 

f!!^lo::::::::::::::: 


.do 
.do 


Fine  silky,  slightly 

granular. 
F&e  silky 

f!^Jo::::::::::::::: 

Granul.ir,  silky  spot. . 

Fine  silky 

Silky,  granular  spot. . 

Silky 

Granular,  and  dull 
flaky. 

Silky , 

Fine  silky 

do 


Silky  . 
.....do 


do... 

do... 

...^.do  ... 
.....do... 

do... 

Granular 


Remarks. 


Breecb  end. 
Muzzle  end. 
Breech  end. 

Mnssle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 


Mnssle  end. 

Breech  end. 

Muszle  end. 
Breech  end. 
Mnzzle  end. 

Breech  end. 
Muzzle  end. 
Breech  end. 

Muzzle. 
Breech. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Kreeoh  end. 

Mnzsle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Mnzzle  end. 
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TXTBE  No.  15. 

No.  4932. 
Marks,  ^^^ 
Diameter, "  .564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3''. 


Applied  loads. 

EloDffatioD- 
per  mch. 

Successive 

elonspition 

periDch. 

Pennaiieiit 
set 

Sacoessive 

pennaoent 

set. 

Bemarks. 

TotaL 

PerMuare 
incn. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

21.970 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
67,880 

Inch. 
0. 

.000100 
.000267 
.000600 
.000933 
.001100 
.001300 
.001333 
.001467 
.001700 
.002067 
.002600 
.003200 

Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.000167 
.000200 
.000033 
.000134 
.000233 
.000367 
.000533 
.000600 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

, 

1 

1 

■ 

1 

General  nummary, 

Teonile  strength  per  square  inch  of  original  section pounds..    37,880 

ElsBticlimit per  vqiiare  inch  of  originu section do...    41,000 

Elongation  per  incii  after  rapture inch . .      .  2233 

Elongation  per  inch  nnder  strain  at  elastic  limit do ...  .  001333 

Eedactlon  in  diameter  at  point  of  mpture do...        .  144 

Bedoction  in  area  after  mptnre,  per  cent  of  original  section 44.6 

Position  of  rupture I".  6  from  neck 

Character  of  hroken  surface .*. silk  y 

Xkmgation  of  inch  sections ".  14, ".  38*, ".  16 
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12'mCH    STEEL   B.  L.  RIFLES. 


Tube  No.  16. 


No.  4931. 


Marks,  ^^^»5 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3'\ 


Applied  loads. 

Elongation 
per  inch. 

Saccessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11,500 

11, 750 

12,000 

12, 250 

12,500 

12,750 

22,610 

Pound*. 
1,000 
6.000 
10,000 
20,000 
80.000 
86.000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51, 000 
00,440 

Inch. 
0. 
.000100 
.000300 
.  000633 
.001000 
.001167 
. 001333 
.  001367 
.  001400 
.001433 
.001500 
.001533 
.001567 
.001667 
.003667 
.004667 
.  005733 
.006500 

Inch. 
0. 

.000100 
. 000200 
.  000333 

.  ooo:^,67 

.  000167 
.  00O166 
.  000034 
.  4  00033 
.  0W)033 
.  00(^007 
.  000033 
.  000034 
.000100 
.002000 
.001000 
.001066 
.000767 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

•••*•••■•««• 

1 

1 

0. 
0. 

1 

1 

t 

:..:....:.::i:::::. ..:::: 

1 

Elastic  limit. 

1 

I 

i 

Tensile  strength. 

1 

Oeneral  summarif. 

Tensile  strength  per  square  Inch  of  original  section pounds. .    90, 440 

ElastJc  limit  per  so uare  inch  of  original  section do. . .    46, 000 

Elongation  per  iacli  after  rupture inch . .      .  i8!67 

Elongation  ))er  inch  under  strain  at  elastic  limit do. . .  .  001567 

KeducMon  in  diameter  at  point  of  rupture do. . .        .144 

Eednction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  13,  ".  37*, ".  16 
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Tube. 


No.  4928. 
Marks,  B^.k 
Diameter,  ''.565. 
Sectional  area  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 

EIoD^ation 
peruoli. 

SncoeMlre 

eloiigatlun 

per  Inch. 

PCTnument 
Bet. 

Sacceesiye 
periuanent 

Mt. 

« 

Benuurke. 

ToteL* 

Persqnare 
inch. 

Pounds. 

250 

1.250 

2,500 

5,  (Ml 

7.500 

8.750 

10,000 

10.250 

10.500 

10,750 

11.000 

11,250 

11,500 

11.750 

12.000 

12,250 

12.500 

12.750 

22,460 

Pounda. 
1,000 
6,000 
10.000 
20.  COO 
80.000 
85.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
89,920 

Inch. 
0. 

.000067 
.000300 
.000507 
.000900 
.001067 
.001233 
.001267 
.001300 
.001.H00 
.001333 
.001367 
.001400 
.001633 
.002267 
.002667 
.003667 
.004333 

Inch, 

0. 

.000067 
.000233 
.000267 
.000333 
.000167 
.000166 
.000034 
.000033 

0. 
.000033 
.000034 
.000033 
.000233 
.000634 
.000400 
.001000 
.000666 

IneJL 
0. 
0. 

Ineh. 
0. 

Initial  loAd. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 



1 

1 

1 

-  •     •                             ' 

C^eneral  summnry, 

Teaaile  strenc^th  per  square  inch  of  orifrtnal  section ponnds . .    89, 020 

Saatic  limit  p^  sqnare  inch  of  original  nectien do. . .    46,  OfK) 

Elongation  per  incn  after  mpture .* inch. .      .  2200 

Elongation  per  ineh  nuder  strain  at  elastic  limit do. . .  .  001400 

Seduction  in  diameter  at  point  of  rapture do. . .        .  165 

Sedaction  in  area  after  mpture,  per  cent  of  original  section 40. 7 

Position  of  ruptaro ]".35  from  neck 

Character  of  broken  sorfaoe silky 

Ekmgation  of  Inch  sections ".  20".  84*, ".  12 
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U-INCH  STEEL  B.  L.  RIFLES. 

t 

Tube. 


No.  4927. 

Marks,  JW5 

Diameter,  ^^563. 

Sectional  area,  .25  square  inclu 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundi. 

250 

1,250 

2,500 

6,000 

7,600 

8,750 

10.000 

10.250 

10,500 

10,750 

11. 000 

11,250 

11,500 

11,7.50 

12,000 

12, 250 

12,500 

21,870 


Per  so  uare 
inon. 


Pound». 

1,000 
6,000 
10,000 
20.000 
80.000 
35,000 
40.000 
41.000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
87,480 


EloDgatlon 
per  inch. 


0. 

.ooooe? 

.000300 
.000667 
.001000 
.001133 
.001333 
.001367 
.001400 
.001400 
.001433 
. 001467 
.001600 
.001867 
.  003400 
.004100 
.005333 


Snccesiiive 

eloD|ratioii 

perlncli. 


Inch, 

0. 

.000067 
.000233 
.000367 
.000333 
.000133 
.  000200 
.000034 
.000033 

0. 
.000033 

.oooa34 

.000133 
. 000267 
.001533 
.000700 
.001233 


Pennanent 
aet. 


Inch. 


0. 
0. 


SnoceRaire 

pemiaiient 

set. 


Jfi«A. 


0. 


0. 
0. 


'H^Tn^^r^r^^ 


Initial  load. 


Elasticlimit. 


Tensile  strength. 

.1* 


Gmeral  %wnmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,480 

Elastic  limit  per  sqaare  inch  of  originu  section do . . .    45.  OOO 

Elongation  per  inon  after  rupture inch. .      .  2533 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001467 

Reduction  in d iiuueter  at  point  of  rupture do...        .  183 

Bednction  in  area  after  rupture,  per  oeut  of  original  section 54.6 

Position  of  rupture l".06from  qeck 

Character  of  broken  surface uiiky 

Elongation  of  inch  sections ".  41*, ".  20, ".  16 
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Tube. 
No.  5013. 


Diameter/".564. 

Sectional  area,  25  square  inch. 

Gaaged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Sucoeasiye 

elongation 

perinch. 

Permanent 
set. 

SncoeasiTe 

permanent 

set. 

Bflmarka. 

ToUL 

Peraoaan 
IncA. 

250 

1,250 

2.500 

5,000 

7.500 

8,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12.750 

18.000 

13.250 

13,500 

23,750 

Pomuto. 
1,000 
6,000 
10,000 
20.000 
30.000 
85.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48.000 
60.000 
51.000 
62,000 
63,000 
64,000 
86.000 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001333 
.001367 
.001367 
.001400 
.001433 
.0015:» 
.001600 
.001667 
.001733 
.002267 
.002667 
.0O36:» 
.004333 
.006333 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 

.oooais 

.000034 
0. 
.000033 
.   .000033 
.000100 
.000067 
.000067 
.000066 
.000534 
.000400 
.000066 
.000700 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload. 

■ 

Elaatfc  limit. 
TouHile  strength. 

1 

0. 
0. 

I 

1 

1 

! 

. 

1 

1 

1 

1 

• 

1 

General  eummary. 

Tensile  strsnctfa  per  square  inoh  of  original  section pounds. .    96, 000 

Elastic  limit  per  sa uare  inch  of  original  section do . . .    49, 000 

Elongation  per  inch  after  ruptnro inch. .      .  2100 

Elongation  per  inch  ander  strain  at  elasticlimit do...  .001733 

Bednction  in  diameter  at  point  of  mptare do . . .        .144 

Sedoctiom  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Positkm  of  mptare 1".  6  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sectiona ".  16, ".  86*, ".  12 
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Tube. 


No.  5012. 

MarkB,  S^ifi, 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloiiffatioii 
per  inch. 

Saoceasive 

elongation 

per  inch. 

Permanent 
set. 

Sneoeaaive 

permanent 

set 

Bemarks. 

Total. 

Per  square 
incli. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10. 750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

21,480 

Poundt. 
1,000 
6.000 
10.000 
20,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49,000 
85.920 

Ineh. 

0. 
.000100 
.000300 
.000633 
.000967 
.001100 
.001267 
.001300 
.001333 
.001367 
. 001433 
.  00:1733 
.  0051  tt»0 
.  0U0'.)G7 
.  007(00 
.007667 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000334 
.  000133 
. 000167 
.000033 
.000033 
.  000034 
.000066 
.002300 
.001267 
.001067 
.000933 
.000«67 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elae  tie  limit. 
Tensile  strength. 

0. 

0. 



1 

....  . 

1 

1 

. 

1 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,920 

Elastic  limit  per  square  inch  of  original  section do . . .    44, 000 

Elongation  per  incli  after  rupture inch. .      . 2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001433 

Kechiction  in  diameter  at  point  of  rupture do. . .        .  194 

Kcduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

PoHition  of  rupture 1".  5  firom  neok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".17, ".  89*,  ".18 
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Jacket. 
Ko.  5169. 


Diameter,* '.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


AppUed  loads. 


TatiL 


Per 

incl 


Ptnia. 

250 

i.2M 

im 

7.500 
^750 

11,009 

U.K4 

W.T30 

11.000 

11.2S0 

a  500 

U.7S0 

a.1^ 


Founds. 
l.OOO 
5,000 
10,000 
20,000 
30,  OOO 
35.  OOO 
40,  OOO 

42.  OIK) 

43,  COO 

44.  OOO 

45,  OOO 
40.  0<;0 
47.  OOO 
frI.GOO 


£loiisatlon 
per  iiicli. 


Tnch. 
>. 

.OOOIOO 
.000300 
.000000 
.000933 
.001100 
.001300 
.001333 
.003333 
.0O5333 
.006833 
.007667 
.OOSM? 
.  1533 


SiiGcessiTe  Pcrmvieiit 
eloDualiou  ^et. 

per  inch. 


Inek. 
0. 

.000100 
.000200 
.000300 
.000333 
. 000167 
.000200 
.000033 
.0020U0 
.OOJOUO 
.001600 
.000834 
.001000 
.144633 


Inch. 


0. 
0. 


0. 


0. 


Saccewive 

permanent 

aet. 


Inch. 


0. 


Remark*. 


.Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eummary. 

l^itrengQi  per  sQOAre  inch  of  original  section pounds..    84,600 

'Sl^^witper  •JqnAT'e  inch  of  original  section do...    42,000 

Wtios  per  Inch  aTtor   rupture. Inch..      .2433 

t*^perlncfa  nncler  strAin  at  elastic  limit do...  .001333 

S*ti« in  diameter  «»fc  point  of  rupture do...        .174 

!!!?^><a  in  aiea  after  rupture,  per  tent  of  original  section 52.2 

S?i«ofniptare • l".5ftromneck 

IrWwofbrokfii  »arf«c« - ••  ""^? 

HtJotioflnchMetions ".  20.  ".  40*,  ".  ll& 
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Tube. 

Ho.  6150. 

Marks,  ffifi 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inclL 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  Inch. 

Sacoessive 

elongation 

per  inch. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11,500 

11.750 

12,000 

21,590 

PoundM. 
1.000 
5,000 
10.000 
20, 000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
86,360 

Inch, 
0. 

.000067 
.000300 
.0006:i3 
.000967 
.  001133 
.001333 
.001367 
.001400 
.001467 
.001667 
.002167 
.003667 
.004333 
.005767 
.1467 

Inch. 
0. 
.000067 
.000233 
.000333 
.000334 
.000166 
.000-iOO 
.000034 
.000033 
.000007 
.000200 
.000.>U0 
.  OOl.'iOO 
. 00OG66 
.001434 
.140933 

0. 
0. 

Inch. 
0. 

InitialloAd. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,360 

Elastic  limit  per  souare  inch  of  original  section do . . .    43, 000 

Elongation  per  inch  after  rupture inch. .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001467 

Keduction  in  diameter  at  point  of  rupture do. . .        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".  5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,, 37*.  ".19 
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Tube. 

No.  5199. 
Marks, ««  % 

Diameter, ' '.564. 

SecfiouAl  area,  .25  sqaare  inch. 

Ganged  len^h,  3". 


Applied  loads. 


Told. 


2S0 

ISO 
2,50» 
5.000 

7.5(0 
8.750 
10.000 
]0,2SO 
10.900 
10.750 
11.000 
11.2S0 
11.500 
11,750 

izrvo 

12,500 
11,750 
S.ITO 


Per  sa  nare 
Incii. 


1,000 
5,  OOO 
lO.  OOO 
20.  OOO 
30.  0<>0 
35.  OOO 
.40,  000 
41.000 

42,  000 

43,  €MK> 
44,000 
4o,  000 
4G,  000 
47,  <NX> 
48,000 
49,000 
50,000 
51,000 
02.  680 


per  inch. 


Inch. 
0. 

.000133 
.000333 
.000007 
.001000 
.001107 
.001333 
.001367 
.001400 
.001433 
.001407 
.  OOlfiOO 
.001567 
.001767 
.002000 
.002667 
.00:i333 
.004000 


Sncoefifiive 

eluDjzation 

per  Inch. 


Inch. 
). 

.000133 
.000200 
.0003:i4 
.000333 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000200 
.000233 
.000067 
.000065 
.0WC67 


Permanent 
set. 


Inch. 


0. 
0. 


0. 
0. 


Snccee«ivo 

permanent 

aet. 


Inch, 


Bemarka. 


0. 


Initial  load. 


Elastic  limit. 


Tenaile  strength. 


Cfentral  svmmary. 


TeMilcitT«DZt1iper  »<ioare  inch  of  original  section pounds..    02.680 

Dtttkliniitper  Bqaar«  inch  of  original  section do...    46.000 

Bosntionper  inch  after  rupture inch..      .2233 

nnntton  per  incb  under  strain  at  elastic  limit do. . .  .  001567 

Woetion  in  diaaneter  at  point  of  rupture do...        .135 

lednctioD  in  area  after  rupture,  per  cent  of  original  section 41. 0 

hdtkmof  rupture ".88firom  neck 

Chincter  of  broken  surface "ilky 

BoBptlonof  inch  aectious ".  12, ". 20, ". 36* 
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Tube. 


No.  6198. 
Marks,  ^^^^ 

Diameter,  ".566. 

Sectional  area,  .26  square  inch. 

Gauged  leDgtb,  3". 


Applied  loads. 

Eloncation 
permcb. 

Snccesaive 

elongation 

perlnch. 

Permanent 
set. 

SiioeeRAlve 

peimauent 

set. 

Bomarks. 

Total. 

Per  an  nare 
inch. 

Pound*. 

250 

1.250 

2,500 

5.000 

7,500 

8,750 

10,000 

10.250 

10, 500 

10, 7.50 

11,000 

11,250 

l^iiOO 

11,750 

12.000 

12, 2.50 

12,  .'MX) 

12.750 

13,000 

22,180 

Poundt. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
88,720 

Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001367 
.001400 
.001433 
.001467 
.  001533 
.001600 
.001667 
.006000 
.006400 
.006867 
.007667 
.008667 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 

.oooo:u 

.  00Ua33 
.000033 
.000034 
.000066 
. 000067 
. 000007 
.0043:{3 
.000400 
.000407 
.000800 
.001000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

. 

1 

0. 

0. 

1 

£lHfiiie  limit. 

Tensile  strength. 

General  aummary, 

Tenaile  atrenfirth  per  square  inch  of  original  section poumls..    88,720 

Elast  i<^  linait  per  squaro  inch  of  original  section do . . .    47. 000 

Elongation  per  iiion  after  rnptare inch. .      .  2067 

Elongation  i>er  inch  under  strain  at  elastic  limit do. . .  .  001667 

Re<luotion  in  diameter  at  point  of  rupture do. . .        .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Posi tion  of  rupture ".2  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".11,  ".22,  ".20* 
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Marks,  bt,ii/ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inclj. 

Gauged  length,  3". 


Jaoket. 
Ko.  5007. 


Applied  loads. 

EIon«^ation 
per loch. 

Stirccs.^iTe 

eloiigation 

per  inch. 

PerxnaneDt 
set. 

SiiccesMive 

ptTinaoent 

set. 

Iteniarks. 

Total. 

1 

Per  sqnare 
inch. 

Pound: 
250 
1,250 
2  500 

5.000 

7.500 

8.750 

10,000 

10,500 

10.730 

li.eoo 

11.250 
ll.SiO 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
23,790 

Pounds. 

1,000 
5.000 
10,000 
20.000 
30.000 
35,000 
40.000 
42,000 
43,000 
44.000 
45.000 
46.  OCO 
47.000 
4^,000 
49,000 
50,000 
51,000 
5  J,  000 
d5, 160 

Inch. 
0. 

.000067 
.000300 
.000633 
.000067 
.001133 
.001300 
.001367 
.001367 
.001400 
.001433 
.001500 
.001507 
.001667 
.001833 
.004333 
.005000 
.0U5667 

Inch. 
0. 

.000067 
.000213 
.000333 
.000334 
.000100 
.000167 
.000067 
0. 

.oooo:» 

.000033 
.000067 
.000J07 
.000100 
.000166 
.002500 
.000667 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  locd. 

• 

0. 

0. 

Elastic  limit. 

• 
Tensile  strength. 

General  eummarif. 

TnMle  strength  per  sqaare  inch  of  original  section ponnda..    95,169 

^•gtic  limit  per  square  inch  of  nriginMinection do...    47.000 

Hoo^tion  per  inch  after  rupture iiicli ..      .  20(M) 

Ekngation  per  inch  under  strain  at  elaatic  limit do. . .  .  001567 

£«dnr1ion  in  «liauiet4;r  at  point  uf  ruptiiro do. . .        .144 

Sedtu-tion  in  .irca  after  rupture,  per  cent  of  original  section 44.0 

Podiiou  of  m  pture - 1".  6  from  neck 

Character  of  broken  surface silky,  10  per  cent  granular 

BoDgatioDcf  inch  sections ".  15,  ".83 ♦,".12 
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12-INCH   STEEL   B.  L.  RIFL£& 


JAGKBI 


No.  5000. 

Marks,  2«  5 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ElonfratJon 
per  inch. 

Saccessive 

elongation 

per  inch. 

Permanent 
aet. 

Saccessive 

ponnanent 

set. 

Bemarka. 

Total. 

Per  8<inare 
incii. 

•  Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,500 

10,750 

11.000 

11,250 

11,500 

11.750 

12,000 

12, 250 

12,500 

11',  750 

13,000 

23,180 

Pounds. 
l.OiM) 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45.000 
46, 000 
47.000 
4«.000 
40. 000 
50.000 
•51, 000 
52,000 
02,720 

Inch. 
0. 

.000100 
.000300 
.000633 
.  001000 
.001167 
.001333 
.001400 
.0014.33 
.001467 
.001500 
.001567 
.001000 
.  002000 
. 003333 
.005000 
.0060U0 
.006607 

Inch. 
0. 

.000100 
.000200 
.  (mXiS 
.  000367 
.000107 
.000166 
.000067 
.000033 
.000034 
.000033 
.000067 
.000033 
.000400 
.001333 
.001667 
.OOKXM) 
.000067 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

:::;;;:;;:::i:::::::::::: 

0. 

0. 

.!!! 1 

1 

i 



1 

! 

1 

1 

1 

General  eummai^. 


Tensile  strength  per  square  inch  of  original  section iwunds 

maHtic  limit  i)cr  Hounre  inch  of  origiualsection do. 

Elongation  per  incn  after  rupture inch 

Elongation  per  inch  ander  strain  at  elastic  limit do. 

Reduction  in  dian)et4'r  at  point  of  rupture do. 

Keduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  ruptaro ".6  from  neck 

Chanicter  of  broken  surface silky,  60  per  cent  of  surface  interspersed  with  fine  granulation 

Elongation  of  inch  sectiouH ".  14, ".  17, ".  82* 


02.720 

47,000 

.2100 

.001600 

.154 

47.2 


12-IKCH   STEEL   B.  L.  RIFLEd. 
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Jacket. 


Ko.  5169. 

Marks,  «f,5 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonffation 
per  ujcb. 

SacceaaiTo 

elonjsation 

per  Inch. 

Perm^eDt 
aet. 

Sncceaaive 

permanent 

aet. 

Remarkv. 

Total. 

Peraaoare 
incn. 

PvandM. 

250 

1.250 

2.500 

5,000 

7,500 

8,730 

10,000 

10.500 

10.750 

11,000 

11.250 

11.500 

11.750 

21,1&CI 

Pounds. 
1,000 
.•i.OOQ 
10,000 
20.000 
30.000 
35.000 
40,000 
42,000 
43,100 
44.U0O 
45,000 
46.000 
47,000 
84,600 

In^. 
0. 

.000100 
.000300 
.000600 
.000933 
.001100 
.001300 
.001333 
.003333 
.005333 
.006833 
.007667 
.008667 
.1533 

Inch. 
0. 

.000100 
.000200 
.000300 
.000333 
.000167 
.000200 
.000033 
.002000 
.002000 
.001500 
.000834 
.001000 
.144633 

Ineh. 
0. 
0. 

Ineh. 
0. 

.Initial  load. 

Elaatfo  limit. 
Tensile  atrength. 

0. 

0. 

Oene9'al  summary. 

Tenafle  atrength  per  aqoare  inch  of  orifl:inal  section I>ounda..    84,600 

•Elastic limit  per  anuare inch  of  original  aection do...    42,000 

£loDgatk>n  per  incD  after  nipturo inch..      .2433 

Elongation  per  inch  under  atrain  at elaatio  limit do...  .001333 

EcdQciion  In  diametor  at  point  of  rupture do...       .174 

Eeduction  inarea  after  rupture,  per  t-«ntof  original  aection 52.2 

Pwition  of  rupture - 1".  6  from  neck 

Chanuster  of  broken  anrface allky 

EloDgation  of  inch  aection  a ".  20,  ".  40*,  ".  13 
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12-INGH  8T£EL   B.  L.  RIFLES. 


Jacket. 

No.  6168. 

Marks,  S«  \ 

Disimeter,  ''.564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneatlon 
peruich. 

Snccessive 

eloueation 

per  incb. 

Permanent 
set. 

• 

Suooessive 

permanent 

set 

Kemarks. 

• 
Total. 

Per  square 
iiicn. 

Poundt. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10  f.00 

10, 750 

11, 000 

11, 250 

11.  500 
11.750 
12,000 
12.250 
12,500 

12,  750 
13,000 
23,080 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46, 000 
47,000 
48,000 
49.  000 
50,000 
51,000 
52.000 
92,320 

Inch. 

0. 

•  .000100 
.000267 
.0008U0 
.000967 
.001133 
.001287 
.0013.33 
.001333 
.001367 
.001400 
. 001400 
.001433 
.002867 
. 003833 
.005287 
.006000 
.007333 
.1500 

Inch. 

0. 

.000100 
.000167 
.000333 
.000367 
.000106 
.000134 
.000066 

0. 
.000034 
. 000033 

0. 
.000033 
.001234 
.001166 
.001434 
.001783 
.001333 
.  142867 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit     * 
Tensile  strength. 

0. 

General  stivimai'y. 

Tensile  strength  per  square  inch  of  original  section pounds . .    92, 320 

Elastic  limit  per  square  inch  of  originalseotion .' do...    47,000 

Elongat  ion  per  iucti  after  rupture inch . .      .  2 1S3 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001433 

Keduction  in  diameter  at  point  of  rupture do. . .        .  144 

Keduction  in  area  after  rupture,  per  cent  of  original  sfH!tion 44. 6 

Position  of  rapture ., ".8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  14, ".  17,  •'.  33* 

TAB  ULA  TIONOF  TENSION  SPECIMENS  FROM  12-INCH  STEEL  B.  L.  RIFLES, 


Norn- 

her  of 

test. 


4932 
4931 
9228 
4927 
5013 
5012 
5151 


5160 
6100 
6108 

6007 

5006 

6160 
6168 


Position  in 
gun. 


Tube  No.  15 

do 

Tubo 

do 

do 

do 

do 


.do 
.do 
.do 


Jacket. 
.....do. 


.do 
.do 


Location 

of  Hpeci- 

mens. 


Middle 
...do.. 


.do  . 
.do . 
.do  . 
.do  . 
.do  . 


.do  .. 
.do .. 
.do.. 


Middle 
....do  .. 


.do . 
■do .. 


Elastic 

limit 

per 

square 
inch. 


Pound*. 
41, 000 
46,000 
46, 000 
45, 000 
49,000 
44,000 
44,000 


48,000 
46,000 
47,000 

47.000 

47,000 

42,000 
47,000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
87,880 
00,440 
89,920 
87,480 
95, 000 
85,920 
85,360 


86,800 
02,680 
88.720 

06,100 

02,720 

84,600 
02,320 


Elon- 
gation, 


Per.  et. 
22.3 
21.7 
22.0 
25.3 
21.0 
23.0 
22.3 


24.0 
22.8 
20.7 

20.0 

21.0 

21.8 
21.8 


Con- 
trac- 
tion of 
area. 


Per.  et. 
44.6 
44.8 
49.7 
r>i.  6 
44.8 
49.7 
41.9 


40.7 
41.0 
44.6 

44.6 

47.2 

62.2 
44.6 


Appearance  of  frac- 
ture. 


Silky 


o 

o 

o 

do 


Granular  60  per  cent ; 

silky,   serrated,  40 

per  cent. 

Silky 

.....do 

.....do 


Silky.  10   per  oent 

sranulnr. 
Silky  and  flne  granu- 

ar. 

Siky 

do 


Remark!. 


Breech  end. 
Muzzle  end. 
Krccch  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 


Maitle  end. 
I^teech  end. 
Maitle  end. 

Breeoh  end. 

Mnule  end. 

Breech  end. 
Mntale  end. 


12-INCH  B.  L.  RIFLED  MORTARS. 


SPECIMENS  FROM  CAST-IRON  BODIES. 
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12-INCH   B.  L.  RIFLED   MORTARS. 


Body  No.  31. 


No.  4945. 


Marks,  «»^^i,^T»« 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Eloneation 
per  mch. 

SnccessiTe 

elongation 

per  Inch. 

Permanent 
set. 

SncceMlTO 

permanent 

set. 

Hemarka. 

Total. 

Per  sqnare 
inch. 

Pounds. 

1.000 

2,U00 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26,470 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12.  COO 

13.000 

14, 000 

15.000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22, 000 

23.000 

24,000 

25,000 

26,470 

Inch. 
0. 

.   .000050 
.000100 
.000150 
.000200 
.000250 
.000300 

■     .000365 
.000410 
.000470 
.000520 
.000575 
.000645 
.000705 
.000786 
.000850 
.000940 
.001040 
.001116 
.001225 
.001355 
.001500 
.001660 
.001825 
.002070 

Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000050 
.000055 
.000070 
.000060 
.000080 
.000065 
.000090 
.000190 
.000075 
.000110 
.000130 
.000145 
.000160 
.000165 
.000145 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

•••"•••*"""• 

••••■•  ••••■• 

.*■ 

.000010 

.000010 

.000025 

.0C0015 

.000050 

.000025 

.000070 

.000020 

.000105 

.000036 

*'  .oooiis 

.000090 

.000305 

.000110 

. 000500 
.  000675 

.000195 
.000175 

Fractured  at  the  neck.    Appearance,  granular;  coarse  spangles  near 
circumference  on  one  side  of  specimen. 
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'So.  4946. 


Marks,"  ^^7  *• 


Diameter,  l''.l29. 
Sectiona]  area,  1  square  inch* 
Length  of  stem,  23". 
Gauged  length,  20''. 


Applied  lom^lm. 


fatal    IP^^^ 


itxc 


ran 
icn. 


KlonjEration 
per  inch. 


1,  ooo 

2,  OOO 

3,  OOO 
4,000 

6,  OOO 
0,  OOO 

7,  OOO 
0,  OOO 
»,  OOO 

30,  OOO 

11,  OOO 

12,  OOO 

13,  OOU 

14,  OOO 
Ifi,  OOO 

le.  OOO 

IT.  OOO 
18,  OOO 
ID,  OOO 
aO.  OOO 

21.  OOO 

22.  OOO 

23.  OOO 

24.  OOO 

25.  OOO 
33,  ISO 


Inch. 
0. 

.000050 
.000100 
.OOOjSO 
.000200 
.OOU250 
.000205 
.000345 
.  OUJ4C0 
.000450 
.000505 
.000555 
.000610 
.000670 
.000735 
.0OU800 
.000855 
.000035 
.001000 
.001070 
.001160 
.001230 
.00i:i50 
.00M53 
.001590 


Saccewire 

eloD;;atlon 

per  inch. 


Inch. 

1 

.000050 
.000050 
.0000.M) 

.oooa'»o 

.000050 
.000045 
.000050 
.000055 
.000050 
.000055 
.000050 
.000055 
.000080 
.000065 
.000065 
.000055 
.000080 
.000065 
.000070 
.000090 
.000090 
.000100 
.000105 
.000135 


Permanent 
■et. 


Inch. 


0. 


.000250 
.000300 


SncceeeiYe 

permanent 

■et. 


0. 


Inch. 


0. 

.000010 

.000010 

.000035 

.000025 

.000045 

.000010 

.000050 

.000005 

.000065 

.000015 

.000105 

.000040 

.000155 
............ 

.000060 
•-. 

,000095 
.000050 


Remarks. 


Initial  load. 


Tensile  strength. 


cacturecl  2''.5  from  neck.    Appearance,  granular. 
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la-INCH   B.  L.  RIFLED  M0BTAB8. 


No.  1136. 


Marks,  ^^^B 


TBt 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Oauged  length,  5". 


* 

Applied  loads. 

Compres- 
sion per 
inoh. 

Snrcesaivc 
compres- 
sion per 
incn. 

Permanent 
set. 

Successive 

Iiennanent 

set. 

1 
Remarks. 

Total. 

Personare 
incn. 

Poi 

1 
2 
8 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

24 
2.-1 
20 
27 
2H 
29 
30 
31 

:i2 

83 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
59 

mdi. 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
OUO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

000 

000 
000 
000 
000 
000 

too 

(HH) 

000 
,000 
,000 

000 
,000 

000 

ooa 

.000 

,000 

,000 

000 

000 

000 

.000 

000 

.000 

,000 

880 

Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,  000 
11.000 
12,000 
13,000 
14.«'00 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23, 000 
24.000 
25.000 
26.000 
27.  000 
28.000 
29.000 
30,000 
81,000 
82.000 
33,000 
34.000 
35,000 
30,000 
37.000 
38,  000 
39.000 
40, 000 
41.000 
42.  OtK) 
43.000 
44,000 
45.000 
40.  OUO 
47.000 
48,  (HM) 
49.000 
50.000 
59.880 

Inch. 

0. 

.00006 
.00012 
.00016 
.00022 
.00028 
.00032 
.00036 
.00042 
.00048 
.00054 
.00060 
.00066 
.00072 
. 00078 
.00082 
.  000.12 
.00096 
.00104 
.00108 
.00116 
.00124 
.00134 
.00140 
.00148 
.00158 
.00100 
.00180 
.00192 
.00206 
.  00220 
.  00236 
.  002W 
.00284 
.00314 
.0035^) 
. 00380 
.00428 
.00478 
. 00528 
.00586 
.00624 
.  00080 
. 00756 
.00828 
.  00881 
.00960 
.01080 
. 01200 
.01304 

Inch. 
0. 

.00006 
.00006 

.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00L06 
.00016 
.00006 
.0OJO6 
.00006 
.00006 
.00004 
. OCOIO 
.00004 
.00008 
.00004 

.  ooa')8 

.  0J0(\<? 
.00010 
.00006 
. 00008 
.00010 
.  0WK!8 
.00014 
.00012 
.00014 
.00014 
.00010 
.  01)024 
.  00 J24 
.00»30 
.00036 

.  ooo::6 

.00042 
. 00050 
. 00050 
.00058 
. 00038 
.00056 
.00076 
.00072 
. 00056 
.00076 
. 00120 
.  00120 
.00104 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Ultimate  strength. 

.C0'.02 

.00002 

. 00104 

.00002 

. OOC08 

.00004 

. 00014 

.00006 

^00026 

.00012 

.00058 

.00032 

* 

.00134 

.00076 

.. 

*  * 

.00320 

.00186 

.00580 

.00260 

.  01022 

.00442 

1 

• 

Failed  by  trix>le  tiexure.    Deflected  downward* 
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Marks,  ^^bV^ 
Length,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  ioch. 

Gaugeil  leiiglh,  5". 


No.  1137. 


applied  loads. 


incli. 


l.OCO 

2.  OOO 

3,  OOO 

4.  OOO 

5,  OOO 

(I.OOO 

7,  OOO 

S.  OOO 

9.  OOO 

JO.  OOO 

11,  OOO 

12,  OOO 
i;i,  i*oO 

14,  OOO 

15,  CKIO 

16,  OOO 
IT,  OCO 
1««,  OOO 
lO,  OOO 

20,  OOO 

21,  (KK» 

22,  OOO 

23,  COO 


20,  ooa 

27,  OOO 


20,  OOO 

30,  OOO 

31,  OOO 
32-  OOO 
33,  €HiO 
3-4,  *^«0 


30,  OOO 


30,  OOO 


-•2,000 
-*3,  OOO 

-A^,  OOO 
^S,  OOO 

-*e,  OOO 

4T,  OOO 
4S.  OOO 
40,  OOO 
&0,  OOO 

oo.seo 


Compm- 

sion  per 

inou. 


Inch. 
0. 

.00008 
.00012 
.  OOtilS 
.00023 
.00026 
.00032 
.  00 138 
.00042 
.O«J046 
.00052 
.00058 
.  00t)C2 
.00066 
.00074 
.00078 
.00084 
.00090 
.00096 
.00100 
.00106 
.00114 
.00120 
.00128 
.OOL-W 
.00146 
.00154 
.  00162 
.00174 
.00184 
.00200 
.00212 
.00232 
.0(12.52 
.00278 
.00304 
.00340 
.00376 
.00420 
.00464 
.00500 
.00550 
.00600 
.00640 
.00006 
.00742 
.00796 
.00840 
.00888 
.00918 


SaccesAive  | 
conipres-  Permaneut 


Bion  per 
iucD. 


Inch. 
0. 

.00006 
.00006 
.00006 
.0O'JO4 
.00004 
.00006 
.00006 
.00)04 
.00004 
.00006 
.00006 
.00:04 
.00004 
.00008 
.00004 
.00006 
.00000 
.00006 
. 00004 
.00000 
.00008 
.00006 
.00008 
.00010 
.  00C08 
.00008 
.00008 
.  00012 
.00010 
.OiiOlG 
.00012 
.00020 
.00020 
.  00026 
.00026 
.00036 
.00036 
.00044 
.00044 
.00036 
.00050 
.00050 
.00040 
.00056 
.00046 
.00354 
.00044 
.00048 
.00030 


set. 


Inch. 

0. 


0. 


00002 


00006 


00012 


00020 


00042 


,00114 


00208 


00476 


,00070 


SncceMive 

pcniiiint'ut 

set. 


Inch. 

0. 


,00002 


OOOOI 


00006 


Beniarks. 


luituil  luad. 


00008 


00020 


00072 


00154 


00208 


00194 


Uitimate  strength. 


>d  l>y  t>rii>l©  floittre.    Deflected  upward. 


U-INCU  B.  L.  RIFLED  UOBTABS. 


Marks,  ""„V*' 
Leugth,  10".5, 
Diameter,  1".129. 
Sectional  area,  1  square  iuch. 
Ganged  lea&tti,  5". 


Ap,.li«.l  l«.d.. 

It.ni.rki. 

Total. 

"■^s- 

ini'U. 

"t-     p^T"' 

pMn>f(. 

3.1100 
4.000 

^«» 

T.ooa 

B.WW 

0.000 

10.000 
11. WW 

is;  000 

17, «» 
3»!«oo 
23.000 

P 

IS 

M,0OO 
mIooO 

35:000 
mIooo 

«:rao 
«i!uoo 

IE 

M,  180 

1.000 

a,  000 

3.000 

siouo 

i.wo 
g,ono 

laJHiii 

id!  000 
m  otH) 

21,' (UK) 

11 

niooo 

2S;000 

3l!oUO 
32,000 
3.1,  W-O 
34.000 
-35,0IH» 
30.000 

38; 000 

iiiooo 

44;  000 
4.V000 

47i0UO 
48,000 
40,000 

mIim 

0. 

0. 

.oomM 

.OlKflS 

iwooo 

:S 

Jr.c*.      i       riirt. 

Initial  laid. 

0«U2I1 
U0030 

ono3« 
uoxt 

01N)'s« 

(in  174 
OIMkO 

on. '..a 

(NlHig 

OOIM 
00IS2 

00  «0 
00  gg 

on  SB 

CO'.>OB 

oo;;* 
ouaM 

OOliHK 

oa-nt 
oo-mi 

IHMM 
00402 
OOKffi 

0. 

.00003 

.00002 

.Oii'll-O 
.OOOOB 

!oi»ifl 

.00004 

.00003 

.00  JOB 

.00  wo 

.  OtlllOl 

lowon 

.00000 

:oiHi« 

. 00010 

.ooioa 

.00008 

!  00032 

loooM 
ioooijg 

.0600a         .00001 

.00014 

ooooe 

. 00020 

.oooot 

.00038 

.00018 

.oooes 

.00030 

.ooiu 

.00071 

.00280 

.0013« 

Failed  by  trix>lo  flexure.    Deflected  liorizoiitalljr. 


12-INCH    B.  L.  RIFLED   M0BTAB8. 


Ill 


Body  No.  33. 


No.  4929. 


Marks,  ^-^i*f.'^^ 
Diameter,  l'^i29. 
SectioDal  area,  1  sqaare  inch. 
Length  of  stem,  23". 
Gauged  leu^tb,  20". 


Applied  loads. 


r«"i    '"'fo'^' 


l.OOO 

2,  OOO 

3,  OUO 

4,  OOO 

6,  OOO 

e.  ooo 

7,  OOO 

8,  OOO 
O,  OOO 

lO,  OOO 
11, OOO 

12,  OOO 

13,  iJOO 

14,  OOO 

15,  OOO 

16,  OOO 
IT,  OOO 

18,  OOO 

19,  OOO 

:flO,  OOO 

21,  OOO 
22,000 

24,  OOO 

25,  OOO 
28,  330 


JBlonsation 
per  Inch. 


Inch. 
9. 

.000050 
.000100 
.000145 
.000195 
.000245 
.000295 
.000345 
.000400 
.000450 
.0005U5 
.000500 
.000620 
.000680 
.000740 
.000805 
.000875 
.000955 
.  001030 
.  001115 
.001230 
.001335 
.  001455 
.001605 
.001795 


SucceMive 

elongation 

p«r  inch. 


Inch. 
0. 

.000050 
.000050 
.000045 
.000050 
.000050 
.000050 
.001K)50 
.000055 
.000050 
.000055 
.000055 

.oouoeo 

.000000 
.000060 
.000065 
.000070 

.ooooso 

.000075 
.000085 
.000115 
.000105 
.000120 
.000150 
.000190 


Pemiancnt 
set. 


0. 


JficA. 


ooo:i95 

000500 


Sticcessiye 

permanent 

aet. 


Inch. 


0. 


!••••■••••••• 

0. 

.•••... 

.000005 

.000005 

.000035 

.000030 

.000050 

.000015 

.000060 

.000010 

.000100 

.066046 

.000155 

.OU0055 

.000245 

.000090 

000150 
000105 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  3''.7  from  neck.    Appearance,  granular. 
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12-INCH   B.  L.  RIFLED   MOBTAB& 


No.  4930. 


Marks/^M^TB, 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elonsatiou 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 

Mt. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inoQ. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.0t0 

21.000 

22,000 

23.000 

24,000 

25,000 

81,210 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

31. 210 

Inch. 
0. 

.  .000045 
.003090 
.000145 
.000195 
.000245 
.000295 
.000345 
.     .  000395 
.000445 
.000500 
.000555 
.000615 
.000690 
.000750 
.000810 
.000895 
.000960 
.001050 
.001145 
. 001225 
.  001325 
. 001450 
.001560 
.001740 

Inch. 
0. 

.000045 
.000045 
.000055 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000075 
.000060 
.000060 
.000085 
.0(H)065 
.000090 
.000095 
.000080 
.000100 
.000125 
.000110 
.000180 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 
• 

Tensile  strength. 

0. 

1 

1 

.000005          .00.005 

.000015          .OtOOlO 

.000015 

.000030 

.000055 

.000010 

.000095          .000040 

.000145 

.000050 

.000205 

.000060 

.000310 
.000405 

.000105 
.000095 

............ 

Fractured  11".5  from  neck.    Appearance,  granular. 


12 -INCH   B.  L.  RIFLED   MORTAfiS. 
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No.  1127. 
rarks, '2M^R„Tiv 

engtb,  10".5. 

►iaineter,  V.129. 

ectjoual  area,  1  square  inch. 

Singed  lengthy  5'\ 


ApptlJed 


Per  •qnj 
incli. 


1.  OOO 
2,000 

3.  OOO 

4,  0(X> 

e,oao 

7,  OOO 
S,  OOO 
9,  OOO 

10,  OOO 

11,  iM^O 

12,  OOO 

13,  0<>0 

14,  OOO 

15.  %3ao 

16,  OOO 

17.  OOO 
1«,  OOO 
lO,  OOO 

20,  OOO 

21,  OOO 
23,  OOO 
23,  OOO 
2-»,  OOO 
23,  OOO 
20.  OOO 


Compreii- 

ftioQ  per 

incn. 


2«,  OOO 
20,  OOO 

30,  <K>0 

31,  OOO 

32,  OOO 

33,  OOO 

3*,  OOO 

3S,  OOO 

3«,  OOO 

3T,  OOO 

3«,  OOO 

30,000 

-40,000 

42.  OOO 
*3,  OOO 
44, OOO 
45,  OOO 
40,000 
*7,000 
4J*,  OCO 
49,  OOO 
50,000 
©1,000 


Inch, 
O. 

.OOOM 
.00010 
.00014 
.00018 
.004)22 
.00026 
.000.-^2 
.00036 
.00010 
.00046 
.00052 

.ooa'M 

.O0U60 
.00064 
.00070 
.00076 
.00082 
.00088 
.00096 
.00102 
.00108 
.00114 
.00120 
.00128 
.00136 
.00144 
.00154 
.00164 
.00178 
.  OO'iOl 
.00210 
.  C02:i0 
.00256 
.  00276 
.00308 
.00344 
.00388 
.00426 
.00460 
.00504 
.00550 
.00610 
.00660 
.00700 
.00740 
.00706 
.008J6 
.00874 
.00912 


SocoeMive 
comprea-   i  Permanent 


siuu  per 
inon. 


Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.OOOOt 
.  01K)04 
.00000 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.0(J006 
.00006 
.00008 
.00008 
.00008 
.00010 
.00010 
.00014 
.00016 
.00016 
.00020 
.00026 
.00020 
.000:i2 
.00036 
.00044 
.00038 
.00034 
.00044 
.00046 
.  OUOUO 
.0W)50 
. 0O040 
.00040 
. 00U56 
.00040 
.00038 
.00038 


Mt. 


Inch. 

0. 


0. 


.00002 


.00004 


.00008 


.00018 


.00042 


OJUG 


00276 


CO  184 


00670 


SaooMsiTe 

permanent 

set. 


Inek, 
0. 


.00002 


.00002 


.00004 


00010 


.00024 


.00074 


.00100 


.  00208 


.00102 


Bemarka. 


Initial  load. 


Ultimate  strength. 


id.  l>y  trriple  flexure. 


Deflected  upward  and  sidewise. 
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12-INCH   B.  L.  RIFT.ED   MOBTAES. 


No.  1128. 


Marks/*  %\y«- 
Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5''. 


i 

Applied  loads. 

Compres- 
sion per 
incli. 

8noce.«i8lve 
compres- 
sion per 
inco. 

Permanent 
set. 

Snccesslvo 

permanent 

set. 

Remarka. 

Total. 

Per  square 
incn. 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13, 000 
14.000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23.000 
24.000 
2.5.000 
26,000 
27.000 
28,000 
29,000 
30,000 
81.000 
32,000 
83,000 
34.000 
85,000 
36.000 
37.000 
38,000 
39, 01)0 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,860 

Pounds. 
1,000 
2,000 
3.000 
4,000 
6,000 
6.000 
7,000 
8.000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19.000 
20,000 
21,000 
22,000 
2.^000 
24,000 
25,000 
26,000 
27.000 
2«<.000 
20.000 
30, 000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.  000 
60,800 

Inch. 
0. 
.00004 
.00010 
.00014 
.00018 
.00024 
.00028 
.00032 
.00036 
.00040 
.00044 
.00048 
.00054 
.00058 
.00062 
.00068 
.00074 
.00080 
.00084 
.00090 
.00098 
.00104 
.00112 
.00118 
.00124 
.00130 
.00136 
.00144 
.00152 
.00160 
.00170 
.00194 
.00206 
.00226 
.00248 
.00276 
.00304 
.00340 
. 00382 
.00428 
.00470 
. 00518 
.00568 
.  00620 
.00662 
.00720 
.00758 
.  (»0800 
.00850 
.00890 

Inch. 
0. 

.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.    .00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00C06 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00016 
.00018 
.00012 
.00020 
.00022 
.00028 
.00028 
.00036 
.0<K)42 
.00046 
. 00042 
.00048 
.00050 
.00052 
.00042 
.00058 
.  00038 
.00042 
.  00050 
.00040 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

0. 

.00000 

.00000 

.00002 

.00002 

.00006 

.00004 

• 

.00014 

'".ooooi* 

.00034 

.00020 

.00092 

.00058 

.00240 

.00148 

.00452 

.00212 

.00656 

.00204 

Ultimate  stren/ 

Failed  by  triple  flexure.    Deflected  sidewise. 


12-INCH   B.  L.  RIFLED   MORTARS 
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No.  1129. 


Marks,  "^^^TR, 

Ungtby  10'\5l 

Diameter,  l'M29. 

SectioDal  area,  1  square  inch. 

Gaoled  lengthy  5'^ 


-Applied  loads. 


otiL 


lit. 

00 

9 
I 


loco. 


J,000 

z,ooo 

3,  OOO 
4«€N>0 
»,  OOO 

e,  ooo 

T,  0€K> 
8,  <K>0 
S»,  OOO 

10.  OOO 

11.  OOO 

13,  0€>0 

14,  OOO 

15,  OOO 

le.  OOO 

17,  OOO 


10,009 

20,  OOO 

21,  OOO 

22,  OOO 

23,  OOO 


25,  0€iO 
2«,  OOO 

27,  OOO 

28,  OOO 

29,  OOO 
SO,  0€K> 

31,  OOO 

32,  OOO 

33,  Oij4> 

34,  <K» 

35,  OiiO 
OOO 
OOO 
OOO 

c»oo 
*o,ooo 

42,000 


3T, 


40,  OOO 

40,000 
M.OOO 


Oompres- 
sion  por 
incii. 


O. 
.OOOOi 
.00008 

.00014 

.04)018 

.00022 

.00026 

.00080 

.00036 

.00040 

.00046 

.00052 

.  O0056 

.  OOOOO 

.  00064 

.  0U072 

.  00076 

.00062 

.M060 

•  OOOI^K 

.00008 

.00104 

.00110 

.00116 

.00122 

.00130 

.00136 

.0O142 

.00148 

.00156 

.00164 

.00174 

.00182 

.00104 

.00204 

.00222 

.00238 

.O0256 

.00278 

.00296 

.00326 

.00358 

.00390 

.00420 

.00456 

.00516 

.00544 

.00582 

.00620 

.00662 


Saoccssive 

compreA- 

■ion  p«r 

incn. 


IndL 
0. 

.00004 
.00004 
.00006 
.00004 
.00004 
.OtKKM 
.00004 
.00006 
.00004 
.00006 
.00006 
.00<HM 
.00004 
.00004 
.00OU8 
.00004 
.00006 
.00004 
.00006 


.00006 
.00000 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00008 
.00010 
.00008 
.00012 
.00010 
.00018 
.00016 
.00022 
.00022 
.00018 
.00030 
.00032 
.00032 
.00030 
.00036 
.00060 
.00028 
.00038 
.00038 
.00042 


Permanent 
set. 


JfieA. 
0. 


.00032 


.00004 


SacceeeWe 

permanent 

set. 


Inch. 
0. 


.00002 


.00002 


OOOOO 


00014 


.00020 


.00044 


,00110 


00242 


,00422 


.00002 


0OUQ6 


.00006 


.00024 


.00066 


.00132 


.00180 


Remarks. 


Initial  load. 


Ultimate  strength. 


>d  \>y  tjripl^  flexure.    Deflected  upward. 


12-mch  b.  l.  rifled  mobtacs. 
Body  No.  34. 


Markfl,">S^^«' 
Diameter,  1".129. 
Sectional  area,  1  Bqnare  inch. 
Length  of  steui,  23". 
Ganged  lengtb,  20". 


ApplMlo«d«. 

•iXi- 

pcrl^ch. 

Permanent 

Siicwwii™ 

^^u. 

x.»>.  ^^-^^ 

i-wmrfi. 
a' Olio 

fl.lKM 

ROM 
S,«W) 
so,  (MM 

i.mo 

M.I)O0 
23,000 
M.OOD 
M.UOO 

!,MKI 
T.OOO 

B.noQ 
B.mu) 

10,(100 
11,000 

i;f,ooo 
m!uod 
ifliuoo 

lolooo 

k!ooo 

ssiooo 
ao.030 

ioOOOM 

;oou2» 

iooiiigj 

,OO0AK.^ 

loou8»a 

.000005 
.OOOWB 
,D010BS 
,D«I1S6 

iouiiis 

.OOIOOS 

0. 

.OOOOM 

iooouflo 

.OOODM 

iwiouea 

ifflWHlW) 

!  iwios 

InA. 

J«L 

iDiUalload. 

0. 

.000028 

.oooosa 

.OOOOIS 

,000020 

.OWJOM 

,000006 

.000000 

.oooo<i> 

.OOOHB 

,000«» 

.000210 

,0000»B 

.oooMS 

.OOOIM 

.000080 

.Dooaes 

.DUlllOO 

Fractured  8".T  fktm  neck.    Appearance,  medium  fine  granular,  70  per 
cent;  coarse,  with  dark  spangles,  30  iter  cent. 


12-INCH   B.  L.  RIFLED  M0BTAB8. 
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No.  4936. 


Marks,  «^:^,^^' 
Diameter,  1  ".129. 
Sectional  area,  1  square  inch. 
Length  of  stew,  23". 
Ganged  lengtli,  20''. 


i 


Af^ied 


ToUL 


J,  000 

d,oao 

4.000 
5,000 

cooo 

7.000 
«,000 
p.  000 

20.000 

11.000 

32.000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,U0O 

20.  tW) 

21,0UO 

22.000 

»,00O 

»,oou 

25,0110 
»450 


FfT 


r  SOI 
inco 


l^OOO 

2,  OUO 

3,  OOO 

4,  OOO 

5,  OOO 

e,  OOO 

T,  OOO 

8,  OOO 

»,  OOO 

JO,  OOO 

11,  €>00 

12,  OOO 
13,000 

14.  OOO 

15,  OOO 

le,  OOO 

IT,  OOO 
18,  0«I0 
lO,  OOO 
aO,  OOO 

21,  OOO 

22,  OOO 

23,  OOO 

24,  OOO 

25,  OOO 


KloniEiitioii 
per  inch. 


Jnek. 
0. 
.000050 
.000100 
.000150 
.000200 
.000250 
.000310 
.000:105 
.000420 

•  oomso 

.000545 
.000000 
.000600 

.000735 
.000800 
.000895 
.00('055 
.001055 
.001150 
.001255 
.001380 
.0U15M) 
.001650 
.001805 
.002025 


SocccMire 

elonntioii 

periuch. 


Inch. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.OC0060 
.(»0U055 
.000055 
.000060 
.000065 
.000055 
.000060 
.000075 
.000065 
.000095 
.000060 
.000100 
.000095 
.000105 
.000125 
.000120 
.000150 
.000155 
.000220 


Permanent 
set. 


Inch. 


0. 


SiiccesHlve 

])eniiaueut 

aet. 


.000460 
.000605 


Inch. 


0. 


0. 

.000025 

.00CO25 

.000040 

.000015 

.000050 

.000010 

.000090 

.000040 

.000125 

.000035 

.000200 

.000075 

.000300 

.OOOICO 

.000100 
.000145 


Bemarks. 


IniUal  load. 


Tensile  atrength. 


Practurecl  2''.7  from  neck.    Appearance,  granular. 
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No.  1130. 


Marks/^MR^TE. 

Length,  10".5. 
Diameter,  1".129. 
Sectioual  area,  1  square  inch. 
Gauged  length,  5''. 


Applied  loads. 

Compres- 
sion per 
iucL. 

Saccessive 

conipros- 

■ioti  uer 

incn. 

Permanent 
set. 

Saccessire 

ptTiiianent 

set. 

Remarks. 

Total. 

Per  snaaro 
inch. 

PoundM. 

1,000 
2,000 
3,000 
4.000 
6.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,001) 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22.000 
23.000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
86,000 
87.000 
88,  000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60.000 
67,150 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5. 0'JO 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12.  (HK) 
U,  000 
14,000 
15.  OO'J 
16.000 
17,000 
18,000 
19.  000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
•     28.000 
29.000 
30.000 
31.000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
4:^000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
57,150 

Inch. 
0. 

.00006 
.00010 
.00014 
.00020 
.00026 
.00032 
.00036 
.00040 
.00046 
.00054 
.00060 
.00064 
.  0U070 
.00074 
.  00,i«0 
.  0(iO,s6 
.00092 
.OOlVXi 
.00106 
.00114 
.t0120 
.00128 
.00138 
.00146 
.00154 
.00166 
.00178 
.00190 
.00200 
.00222 
.00238 
. 0U260 
.00284 
.00320 
. 00350 
.00382 
.00424 
.00476 
. 00526 
.  00590 
.00650 
.00712 
.00770 
.  008G0 
.009.36 
.01000 
. 01080 
. 01230 
.01344 

Inch. 
0. 

.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00006 
.00008 
.00006 
.00004 
.00006 
.00004 
.00006 
.  00006 
.00006 
.00008 
.00006 
. C0J08 
.0«KK)6 
.00008 
.00010 
.00008 
.00008 
.0iM)12 
.00012 
.00012 
.(•0010 
.00022 
.00016 
.00022 
.00024 
.00038 
.00030 
.  00O.T2 
. 00042 
. 00052 
.00050 
.  00004 
.  00060 
. 00062 
. 0O058 
.  0(KI90 
.00076 
.00064 
.00080 
.00150 
.00114 

Inch. 
0. 

Inch. 

0. 

Initial  load. 
Ultimate  strength. 

0. 

.00002 

.00002 

.00008 

.00006 

.00016 

.0OiH)8 

.00024 

.00008 

.00056 

.00032 

.00150 

.00094 

.00322 

.00172 

. 

.  00622 

.00300 

.01060 

'   "".00438*' 

Failed  by  triple  flexare.    Deflected  downward. 
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No.  1131. 

Marts,  ^^«S,7^ 

Length,  l(y\5. 

Diameter,  V'.129. 

Secd'oDal  area,  1  square  inch. 

^Dged  leDg-tby  5'^ 


ijfplMd 


^  ""^^ 


J,000 
2.€»0 
3.  OOO 
4,000 
B,000 
d,  OOO 
7,  €>00 

«,ooo 

0,000 

10,  OOO 

11,  OOO 

12,  OOO 

13,  OOO 

14,  <JOO 

15,  OOO 

16,  OOO 

17,  OOO 

18,  OOO 

19,  OOO 
20,000 

21.  OOO 

22.  OOO 

23.  OOO 


2S,  OOO 
20,000 
2T,  OOO 

28,  OOO 

29,  OOO 

30,  OOO 

31,  OOO 

32,  OOO 

33,  OOO 
34,000 
3S,  OOO 
30,000 

38,  OOO 

30,  OOO 

40,  OOO 

41,  OOO 
♦2,000 

43,  OOO 

44,  OOO 
4o,  OOO 
40,  OOO 

4«,  OOO 
49,  OOO 

S2,goo 


Compres- 
sion p«r 

inch. 


O. 
.00006 
.00010 
.OOOU 
.00018 
.00022 
.00026 
.00030 

.oooai 

.00038 
.00042 

.00048 

.00054 

.00058 

.(XMHS 

.00070 

.00074 

.00078 

.  00084 

.00090 

.00008 

.00104 

.00110 

.00120 

.00126 

.00132 

.00138 

.00146 

.00158 

.00172 

.00182 

.00202 

.00220 

.00242 

.00264 

.00300 

.00328 

.00360 

.00400 

.00434 

.00480 

.00510 

.00540 

.00570 

.00588 

.00604 

.00618 

.00630 

.00640 

.00650 


SnccesAive 
compres- 
sion per 
inco. 


Inch. 
0. 

.00006 
.00004 
.00004 
.00UO4 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00008 
.00004 
.00004 
.00006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00006 
.00006 
.00006 
.00008 
.00012 
.00014 
.OCOIO 
.00020 
.00018 
.00022 
.00022 
.00036 
.00028 
.00032 
.00040 

.ooo;)4 

.00046 
.00030 
.00030 
.00030 
.00018 
.OOUlO 
.00014 
.00012 
.00010 
.00010 


PermAoent 
Bet 


Inek. 
0. 


0. 


0. 


.00008 


.00012 


.00016 


.00038 


00102 


,00242 


00378 


004U 


Saccemive 
pormaneut 

set. 


Inek, 

a 


.00008 


.00004 


.00004 


.00022 


.00064 


.00140 


.00136 


.00066 


ReoMrks. 


luitiAlloftd. 


OTtfimife  strengtb. 


ied  l>y  txipl^  flexure.    Deflected  upward. 
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No.  1132. 


Marks,  "^mV^ 
Length,  10''.5. 

Diameter,  1".129. 

Sectional  area,  1  square  inch* 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pound*. 


1 
2 
3 
4 

6 
6, 

'7 
8 
0 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26, 
27 

20 
30 
31 
32 
8.1 
34 
85 
36 
37 
38 
39 
40 
41 
42 
43 
44 
ib 
46 
47 
48 
40 
60 
61 


000 
000 
000 
000 
000 
0(>0 
000 
000 
000 
000 
(00 
000 
0^0 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

ooo 

000 
IH)0 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

ooo 
000 

000 
300 


Per  sq  nuro 
incli. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

10,000 

17,000 

18, 000 

19,000 

20,000 

21.000 

-22, 000 

2:i,  OJO 

24,  UOO 

25.000 

20, 000 

27.000 

28. 000 

2.».  000 

30.000 

31,000 

32, 000 

33,000 

31,000 

35.  000 

30,  000 

37,000 

38,000 

39,000 

40. 000 

41.000 

42,  000 

43,  000 

44,  000 

45,  OOO 

46,  000 

47,  000 

48,  000 
49.000 
50,  000 
61,300 


Compres- 
sion per 
iucn. 


Inch. 
0. 

.00004 
. 00U08 
.00012 
.00010 
.  000>0 
.0G024 
.  00U28 
.00034 
.00040 
.00046 
.00054 
. 00058 
.00062 
.00<»08 
,00074 
.00080 
. 00086 
. 00092 
.00098 
.00101 
.00110 
.00116 
.00122 

.oor.io 

.00138 
. 00140 
.00L54 
.00160 
.  00170 
.00178 
.00188 
.00198 
.00210 
.  0J222 
.  00238 
.  (W254 
.  00274 

.  ou:hk) 

.  00320 
.  00:(56 
.  00:{84 
. 00422 
.00456 
. 00496 
. 00546 
.00594 
.  0m)40 
.00690 
.00728 


Saccessive 
compres- 
sion per 
incu. 


Inch, 
0. 
.00001 

.  C00'J4 
.01001 
.00004 
.00004 
.00004 
.00001 
.00006 
.00006 
.00006 
.00008 
.00004 
.00004 
.00006 
.  001 06 
.00006 
.00006 
.00006 
.00000 
.00006 
.00000 
. 00006 
.00000 
.  OOO'JS 
. 00008 
.00008 
.00008 
.00006 
.00010 
.00008 
.00010 

.o.ioio 

.00012 
.00012 
.00016 
.00016 
.00020 
.  01*026 
.00  20 
.  0(iO:{8 
.  01 U28 
.00038 
.  OOO.W 
.OUO-SO 
.  01HJ50 
.00048 
. 0OOJ6 
.00050 
.  00038 


Permanent 
Met. 


Inch. 
0. 


Successive 

pennauent 

set. 


Indi. 
0. 


. 00002 


.00002 


00006 


00010 


00018 


,00030 


.00054 


. 00122 


.  001i72 


.00478 


00004 


00004 


.00008 


.00012 


.00024 


.00068 


.001.'>0 


.00206 


Remarks. 


Initial  loud. 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  sidewise  and  upward* 
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No.  4948. 


Marks,  "Vf  7* 

Diameter,  l''.i29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  23'\ 

Gaaged  length,  20'\ 


IniliedhMds. 


Titil. 


hnit. 
\M 

im 
im 

1000 
S.«iiO 

7.000 
*00fj 
t.Oit) 

law 

lUiO 

12 't» 

v,.m 

15.000 
11 OU 

i:,oiio 

1^000 
11000 
21,000 
!10Q0 


3.(00 

iiooo 


Peraaaare 
ioco. 


Elonic&tloii 
■per  incli. 


Pounds, 
1,000 

%ooo 

3,000 
4,000 
5,000 
«.00O 
7,000 
8.000 
9,000 
lO.OOO 
11.000 
12.000 
13.000 
14.000 
15.000 
16,000 
17.  GOO 
18,000 
19.000 
2l',«00 
21,000 
22.000 
23.  COO 
24.000 
25.000 
32,400 


O. 

000050 
OOOIOO 
000150 
000200 

000:100 
0003o0 
000400 
000455 
000310 
OOGSGO 
OOOG15 
000605 
€900750 
OOOS\5 
0OOS05 
000900 
OOlOftO 
001140 
001233 
001340 
001450 

oo\5eo 

00 1725 


SnocesniTe 

elonisntlon 

per  inch. 


Ifuh. 

.000050 
.OOUOdO 
.  OOOO'U) 
.OOC050 
.000050 
.000030 
.000050 
.OOOO.'K) 
.000055 
.000055 
.O0J050 
.000055 
.000060 
.000055 
.000005 
.OOOORO 
.000065 
.000090 
.000090 
.000095 
.000105 
.000110 
.000110 
.Oo0165 


Permanent 
set. 


Inch, 


,000310 
,000400 


SacovMiiTe 

permanent 

set. 


Indi. 


0. 

0. 

0. 

.000010 

.ooooio  ' 

.0OP035 

.000025 

.000045 

.000010 

.000060 

.000015 

.000095 

.000035 

.000145 

.000050 

.000205 

.000060 

.000105 
.000090 


Bemarks. 


Initial  load. 


Tensile  strength. 


^»ctured  2".70  from  n  eck.    Appcaran  ce,  gra  n  u  1  ar. 
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Ko.  4944. 


Marks,  ^^^^^,^»» 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Elouj^tion 
per  inch. 

Successive 

elongation 

per  iucb. 

Permanent 
set. 

SaccosAive 

pemiaiieDt 

set. 

Ecmarki. 

Total. 

Per  gquare 
indi. 

Pmmda. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18, too 

10, 000 

20,000 

21.000 

22,000 

23, 000 

24,  OUO 

25,000 

31,240 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10, 000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19, 000 

2.J,000 

21.000 

22, 000 

2:j,ooo 

24.000 
25,000 
31,240 

Inch. 
0. 

.000050 
.000095 
.000145 
.000190 
.  000245 
.000290 
.000340 
.000390 
.  000440 
.000495 
.000545 
.000600 
.000655 
.000730 
.000790 
.000855 
.000945 
.001005 
.001100 
.001190 
.001200 
. 001360 
.001485 
.001050 

Inch. 
0. 

.000050 
.000045 
.000050 
.000045 
.000055 
.000045 
.000050 
.000050 
.0000(0 
.000055 
.000050 
.000055 
.000055 
.000075 
.000060 
.000065 
.000090 
.000060 
.000095 
.000090 
.00lK)70 
.  000100 
.000125 
.000165 

Inch. 
0. 

Jneh. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000005 

.000005 

.000025 

.000020 

.000045 

.000020 

.000055 

.000010 

.000085 

.000030 

.000120 

.000035 

'.*6ooi95 ' 

.000075 

.  000280 
.000360 

'  .000085 
000070 

Fractured  2".2  from  neck.    Appearance,  uniform  granular,  mottled. 
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Ko.  1133. 


Length,  10'\5. 

Diameter,  V\129. 

Seconal  area ,  1  square  inch* 

Ranged  iengrtb^  5". 


f  Pier  Mil  Aire 
ijicii. 


j,ooa 
a^ooo 

4.  OUO 

5,  €>00 

7,  OOO 

s,noo 

9.  OOO 

10.  ooo 

11,  ooo 

12,000 

13.  ooo 

14.  ooo 
lo.  ooo 
16,  ooo 
17,000 
18.000 
19,000 
20.000 

21,  OOO 

22,  OOO 

23,  OOO 

24,  OOO 

25,  OOO 

27.  OOO 
2S.  OOO 
20,000 

30,  OOO 

31,  OOO 

32.  OOO 

33.  OOO 

34.  OOO 

35,  OOO 


3T.  OOO 


39,  OuO 

40,  €JOO 

41,  OOO 
-*2,  OOO 
43,  OOO 


o'  OOO 


47,  OOO 
4«,000 
40,000 
50,000 

©i,aoo 


CovnprM- 
sion  per 

inch. 


J'nA. 
O. 

.00006 
.00012 
.0001« 
.00022 
.OO026 
.00032 
.00038 
.00042 
.00048 

.ooor>4 

.OOOGO 

.  O-MHVi 

.CO072 

.  O0078 

.00084 

.00092 

.  O0098 

•  O0104 

.  OOllO 

.O0118 

.00124 

.O0134 

.  OO140 

.00150 

.00100 

.00168 

.00182 

.001V6 

.00208 

.OU226 

.00246 

.00270 

.00298 

.00324 

.OO»60 

.00390 

.00440 

.00488 

.00528 

.00570 

.00620 

.00670 

.00730 

.00780 

.00844 

.00916 

.00960 

.01090 

.01102 


SacreiMiive 
compres- 
sion per 
inch. 


Jiiek. 
0. 

.00006 
.00006 
.00006 
.00OU4 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.0U004 
.00008 
.00006 
.00006 
.00008 
.000)6 
.00006 
.00006 
.00008 
.00006 
.00010 
.00006 
.00010 
.000)0 
.00038 
.00014 
.00014 
.00012 
.00018 
.00020 
.00024 
.00028 
.00026 
.00096 
.00036 
.00044 
.00048 
.00040 
.00042 
.00050 
.00<»&0 
.00060 
.00050 
.00064 
.00072 
.00044 
.00070 
.00072 


Permanent  i 
set. 


Inch. 

a 


.00002 


.00004 


.00008 


.00016 


.00030 


.00060 


.00148 


00324 


00544 


00822 


SnooeMlye 

permanent 

set. 


Renutfks. 


Inch, 
0. 


.00002 


.00002 


.C0004 


0OQO8 


.00004 


00030 


00088 


00176 


00220 


,00278 


Initial  load. 


Ultimate  strcngtb. 


A  \>^  txipl^^  flexnrei    Deflected  downward  and  sidewise. 
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No.  1134. 


Length,  10".5. 
Diameter,  1".129. 
Sectional  area,  1  square  incb. 
Gauged  lengtb,  5". 


Applied  loads.    ' 

Compres- 

bIod  per 

incn. 

Saccessive 

conipres- 

Bion  per 

inch. 

Ptrmanent 
set. 

Sncccasive 

penoanent 

aet. 

Remarks. 

TotAl. 

Per  8(3  nare 
incD. 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,0t>0 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17.000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24. 0(K) 
25. 000 
26,000 
27.000 
28,000 
29.000 
30,000 
31, 000 
32,000 
33, 000 
34,000 
35,000 
36,000 
37,000 
38,  OUO 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
60,800 

Pounds. 
1.000 
2,000 
8,000 
4,000 
5. 000 
6,000 
7,000, 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
.     15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
26.000 
27,000 
28.000 
29, 000 
30,000 
81,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48.  000 
49,000 
50.000 
60,800 

Ineh. 

0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.0l»030 
.00036 
.00040 
.00Ct44 
.00048 
.00056 
.00060 
.00064 
. OOUTO 
.00076 
.  001*82 
. 00086 
.01)092 
.  C0'J98 
.00104 
.00112 
.00118 
.00124 
.00132 
.00140 
.00150 
.00160 
.00174 
.00182 
.  00200 
. 00220 
.  (H)2:U 
.00254 
.0<J280 
.00318 
. 00348  ' 
.  00:S86 
. 00428 
.00462 
.00500 
.00540 
.00588 
.00624 
.00670 
.00710 
.00746 
.00778 
.00802 
.00820 

Ineh. 
0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00004 
.00004 
.00008 
.0<i004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.004106 
.00008 
.00006 
.00006 
. 00008 
.00008 
.00010 
.00010 
.00014 
.  00008 
.  00018 
.00020 
.00014 
.00020 
.00026 
.00038 
.00030 
.00038 
. 00042 
.00034 
.00038 
.00040 
.00048 
.00036 
.00046 
.00040 
.00036 
.00032 
.  00024 
.00018 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 
Ultimate  strength. 

1 

0. 



1 

.00002 

.00002 

.00004 

. 00002 

.00010 

.0U006 

.00020 

.  00010 

.00044 

.00024 

.00120 

.00076 

.00274 

.00154 

.00452 

.00178 

.00586 

.  00134 

Failed  by  triple  flexure.    Deflected  upward. 


12-INCn    B.  L.  RIFLED   M0STAB8. 
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No.  1136. 


Marks,  "^j^f^ 

Length,  10'\5.' 

Diameter,  l'\120. 

Sectional  area,  1  square  inch. 

Gauged  length ,  6". 


ippiied  loads. 


Tot,/      P^raqn 
inch. 


1,CNX> 

2.  C'OO 

3,  OCKf 
4.000 
5.000 

7,  OOO 

8,  OOO 

9,  COO 

10,000 

lUOOO 

J2,  OOO 

23,  OCO 

14,  OOO 

15,  OOO 

16,  OOO 

17,  OOO 
1A.OOO 

lo,  oro 

20,  OOO 

21,  OOO 

22,  OQp 
2:^,  tK>0 
24,  OOO 

29,  OOO 
2«.  OOO 
27,  OOO 
2«,  OOO 
2d,  UOO 
SO.  OOO 
31,000 

32,  OOO 

33,  OCO 

So.  04-0 

30.  OOO 
3T.  €K>0 
3B,  OOO 

39,  OOO 

40,  OOO 
41,000 
49,  OOO 

43,  OOO 

44,  OOO 
45>.  OOO 
40,  OOO 
47,  OOO 
4«.000 
40,  OOO 
GO,  Ot>0 
67.800 


Compres- 

aionpor 
incn. 


O. 

.00004 

.00O08 

.00014 

.00020 

.0OO-J6 

.00O32 

.OOO.i6 

.00040 

.00014 

.00050 

.OO0J6 

.OC060 

.0«H)<M 

.00072 

.  OO078 

.00084 

.00088 

.  O0094 

.  O«il00 

.  ooire 

.0<U12 

.  O0J18 

.  O0124 

.00130 

.  CX>]36 

.00142 

.  00150 

.O0158 

.  tOKU 

.  00174 

.00182 

.00104 

.00204 

.  00216 

.002;.2 

.  00242 

.002fi0 

.00280 

.00302 

.00^26 

.00354 

.00384 

.00422 

.0O4G0 

.00J(J8 

.00540 

.00£yg8 

.00630 

.00U72 


Snocessive 

coiiipres- 

siou  por 

iuou. 


Inch. 
0. 

. C0004 
.00004 
.0(;006 
.  C0;H)6 
.00006 
.OtOUO 
.00004 
.00C04 
.00004 
.00006 
.0UOC.0 
.00(04 
.00004 
.0C0O8 
. 0^006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00000 
.00006 
.00006 
.00006 
.00006 
.C0006 
.00008 
. 00008 
.0O0L6 
.00010 
.00008 
.00012 
.00010 
.00012 
.OOOIG 
.00010 
.0U018 
.00020 
.00022 
. 0C024 
.00028 
.00030 
. 00038 
.00038 
.00048 
.00032 
.00048 
.00042 
.00042 


P  ermanout 
set. 


Inch. 
0. 


0. 


0. 


Successive 

permanent 

set. 


Inch. 
0. 


.000.2 


.00(^ 


.00014 


.00022 


.00046 


.00106 


. 00234 


. 00418 


.00002 


.OOCOJ 


.00008 


.00008 


.  00024 


.00000 


.00128 


.00184 


Kemarks. 


Initial  loail. 


Ultimate  strength. 


^  Y>y  tiripl®  flexure.    Deflected  obliquely  upward. 


la-INCH   B.  L.  RIFLED    M0BTAB8. 

Body  No.  3S, 


Marks,  "«^'^«> 
Diameter,  l".l29. 
Sectioual  area,  1  square  inch. 
Length  of  stem,  23". 
Ganged  lengtli,  20". 


AppU 

.1  lORdB, 

ss? 

•el. 

.™,„ 

Eemurk.. 

TdUI. 

-•ar- 

per  Inoli. 

Fouadi. 

is!  000 

lainuo 

aiiouo 
ii.iioo 
K,ooo 
sa.uoo 

34,01X1 

2! 

ndf. 
DM 
MO 
000 

3 

OOD 

OOII 
OUO 
OOO 

ouu 

IIOU 
000 

Intk. 

.oooow 

ioooisa 

!wo!i3j 
.nosM 
,ooim& 

'.  MJSIS 

.oumsTS 

iooBBlS 

!  001 100 
.ooi'JU) 

ioojsoo 
.ouieao 

:  0031 15 

Inch. 

ioOODSO 
.OOOOM 

!0MM» 
.OOTOM 

ilHWOdB 

!  0110105 
!  000140 
'.wmea 

/«(*. 

/«*. 

Tenille  ilmnsth. 

Ik 

":::::::: 

0. 

">• 

.oouoio 

.000010 

.OOOOM 

.OOOMO 

.ooaioo  1     .oowu 

.  0001*5     1       .DOOOM 

.0003-Ji 

.000140 

.oouwo 

.000785 

:S 

Fractured  6".15  from  neck.    Appearance,  granular. 


12-INCH    B.  L.  RIFLED    M0BTAB8. 
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No.  4948. 


Marks,  ^^lys^TB, 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
LeD^h  of  stem,  23". 
Gauged  ien^rtii,  20' 


fc// 


ipfiM  lomdB. 


'•^  /''•LX 


PoundM. 

i,ooo 

2^000 
3,  OOO 

&,ooo 

6.  OOO 
7,000 
8,  OOO 
O.  OOO 

10,  OOO 

11,  OOO 

12,  OOO 
13,000 
14.  OOO 
35.000 

16,  OOO 

17.  COO 
18.000 
19.000 
2t»,  <  OO 

21,  OOO 

22,  OOO 

23,  OOO 

24,  OOO 

25,  OOO 
32,  ^OO 


KIonieatJoD 
per  inch. 


Ineh. 
O. 

.000050 
.000100 
.000150 
.000200 
.000250 

.ooa'^oo 

.000350 

.000400 

.0O0455 

.000510 

.OO05C0 

.000615 

.000605 

.000750 

.000815 

.000895 

.000060 

.OOlOfiO 

.OOIUO 

. O01235 

.  001340 

. 001450 

.€K)1.560 

.001725 


Snocesnive 

eloniERtion 

per  inch. 


Ineh. 
0. 

.000050 
.  OOU050 
.000050 
.00C05O 
.000050 
.000050 
.000050 
.000050 
.000055 
.000055 
.00:M)50 
.000055 

.ooooeo 

.000055 
.  000065 
.OOCORO 
.000065 
.000000 
.000090 
.000095 
.000105 
.000110 
.000110 
.0^0165 


Pemuuieiit 

set. 


Inch, 


.000310 
.000400 


SuooeMive 

penxiAnent 

set. 


Ineh. 


0. 

0. 

0. 

.000010 

.000010 

.00P035 

.000025 

.000045 

.000010 

.000060 

.000015 

.000095 

.000035 

.000145 

.000050 

.000205 

.000060 

000105 
,000000 


Remarks. 


InltUl  load. 


Tensile  strength. 


Yractured.  2''.TO  from  neck.    Appearance,  granular. 


13-TNCH    B.  L.  RIFLED    MOBTAB& 
Ko.  1139. 


Marks,  "«i,\TB, 

LeiiKth,10".5! 

Dinmeter,  1".129. 

Sectionnl  area,  1  xquare  JDch. 

Gauged  leiigtb,  5". 


Apri 

nl  loMli. 

;r 

Pennuent 

Reniwk.. 

Tolid. 

tl 

Psuud*. 

4!iXI0 
B.OOO 

iiioiw 

iV.OOO 
IftOOO 

aiiuoo 
xc.ooo 

as 

:s,ooa 
«.ooo 

28.000 
»,<W11 

32.  \m 
W.ooo 
a4.imo 

3.1.000 

aa.uoo 
ai.ooii 

3H.0O0 
3D.IIUD 
40.000 
4I.UU0 

4a]ooo 

41,000 
45,000 

«!ooo 

48,000 

so|ooo 

3.000 
3.000 
4,000 

elooo 

7,000 
8,000 

is 

lalvoo 

14,000 

i«!oou 

17.000 

leiooo 

20,000 
21,000 

2a,  000 

23.000 

Wo-io 

28^000 
2U.«"0 

a«,ooo 

31,000 
35: 000 

mIooo 
4o!«oo 

48: 000 

ncA. 

0 

00034 

0V042 
00048 

uooeo 

UOUOS 

000X0 

OOUM 

ooi» 

DOliw 
U0I4B 

00L78 

00214 
00232 

0027S 

owws 

UWMO 

fiova 

00.^52 
mtoiis 

0O.iW 

oooo* 

D0004 

0O0O5 
0O0O4 

MOOS 

oooo« 
oooos 

ooiion 

OOOOO 
MWOO 

Ml-M 
OOOUC 

oonn« 

001IO8 
i«:OR 
O0O1O 

OOOM 
000^ 
00032 

s 

00038 
000.'.2 
00056 
00018 
00042 
00052 
00042 

tlM?.6 
00020 

Jn,». 

Inek. 

9. 

iDitiUllMd. 

OrHinatestreDgth. 

0. 

0. 

.0000! 

.00002 

.oooos 

.oooos 

.00018 

.ouoio 

..00042 

.00024 

.ooiia 

.MWTO 

.0027* 

.00102 

.00482 

.00208 

.00001 

.00182 

1 

Failed  by  triple  flexure.    Deflected  obliquely  upward. 


12-INCH   B.  L.  RIFLED   MORTARS. 
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Marks,  1^  ^^  T  E, 

Length,  wM! 

Diameter,  l'\129. 

SectioDal  area,  1  square  inclu 

Ganged  lengthy  5". 


Fo.  1140. 


^Vpikd  loadi 


jPer  MOitre 
incli. 


Comprefl- 

sion  per 

incti. 


l.OOO 
2,000 
3,000 

e^  iH90 

8.000 
9,000 

ai«  ooo 
12,000 
X3. 000 
14,000 
15,000 
16,000 

IT.  000 
18,000 

lo,  000 
20,000 
21,000 
22,000 


24.  000 


26,  OAH^ 
27,000 
28.  000 
2»,  000 

30,  000 

31.  000 
32,000 
33,000 
34,000 
35.000 

SO,  000 

3T,  000 

30,000 
40,000 

♦2,000 

**'922 

*«^-522 
4«,  000 

4B.OOO 
40,000 
80,000 

58;t«o 


Jnek, 
0. 
.OOOM 

.O€010 

.00014 

.00020 

.00024 

.00030 

.00034 

.00038 

.00042 

.00048 

.00054 

.00000 

.00064 

.00070 

.00076 

.  00082 

.00088 

.00094 

.00100 

.00106 

.00112 

.00118 

.00124 

.00130 

.00138 

.00148 

.00158 

.00170 

.00182 

.00198 

.0U216 

.00236 

.00262 

.00288 

.00316 

.0035i 

.oo;iW 

.00440 
.00482 
.00530 
.00580 
.00634 
.00686 
.00738 
.00800 
.00838 
.00880 
.00034 
.00982 


Sneoeaslve 
compres- 
sion per 
incD. 


led  \>y  tripl®  flexure. 
BL.  Ex.  «25- 9 


Inch, 

0. 

.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.000l»6 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00012 
.00012 
.00016 
.00018 
.00020 
.00026 
.00026 
.00028 
.00038 
.00044 
.00042 
.00042 
.00048 
.00050 
.00054 
.00052 
.00052 
.00052 
.00038 
.00042 
.00054 
.00048 


Permanent 
set. 


Inch. 
0. 


0. 


.00002 


.00000 


.00010 


.00020 


.00040 


.00120 


00208 


00522 


,00742 


Snceessire 

permanent 

set. 


Inch, 
0. 


.00002 


.00004 


.00004 


.00010 


.00026 


.00080 


.  00172 


.00224 


.00220 


Bemarks. 


Initial  load. 


Ultimate  strength. 


Deflected  horizontally  and  apward. 
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12-INGH   B.  L.  RIFLED   MOBTAB& 


No.  114L 


Marks,  ^Vf^^ 

Length,  iO".^. 

Diameter,  1".129. 

SectioDal  area,  1  square  inch* 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.  W.0 
50,000 
64, 710 


Per  square 
incn. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24, 000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45, 000 
46, 000 
47,000 
48,000 
49,000 
50,000 
64,710 


Compres' 

sioD  por 

incn. 


Ineh» 

0. 

.00006 
.00012 
.00016 
.00022 
.  00028 
.00032 
.00038 
.00042 
.00048 
.00052 
.00058 
.00064 
.00008 
.00074 
.00080 
.00086 
.00092 
.00098 
.00102 
.00108 
.00114 
.00120 
.00126 
.00132 
.00140 
.00146 
.00154 
.00162 
.00172 
.00178 
.00180 
.00196 
.  00206 
.00216 
.00234 
.00248 
. 00262 
.  00278 
.00300 
. 00334 
.00:{54 
.00384 
.00418 
.00456 
.0a512 
.  OOr'58 
.00602 
.00660 
.00730 


Successive 
compres- 
sion per 
inch. 


Ineh. 
0. 

.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.0(H)06 
.00006 
.001106 
.00006 
.00008 
.00006 
.  0(K)08 
.00008 
.  00010 
.00006 
.00008 
.00010 
.00010 
.00010 
.00018 
.00014 
. 00014 
.00016 
.00022 
. 00034 
. 00020 

.ooo:jo 

. 00034 
.  00038 
.00050 
.  00046 
. 00044 
.  00058 
.00070 


Permanent 
set. 


Ineh. 
0. 


.00C04 


.00008 


00012 


.00016 


.  00028 


00048 


,00104 


00238 


00468 


Snocessiye 

permanent 

set. 


Ineh, 


0. 


.00004 


.00004 


.00004 


00004 


00012 


. O0O20 


00056 


.00134 


.00230 


Bemarka. 


Initialload. 


Ultimate  strength. 


Failed  hj  triple  tiexore.    Deflected  horizontally. 


12-INCH   B.  L.  RIFLED    M0KTAB8. 
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Body  No.  39. 


No.  4954. 


12M 


TB. 


Marks,        3 

Diameter,  1''.129. 

Sectional  a^e£^  1  sqaare  inch. 

Length  of  stem,  23''. 

Ganged  length,  20". 


ipplied  loads. 


w  p^s^a^ 


'^^mdi. 


1,000 

2,000 

3,000 

4,000 

s,  000 

«,  000 

7.000 

»,  000 

»,  000 

10,  000 

11,000 

1:2,  000 

13,000 

14,  000 

15,000 

lo.  000 

av,  000 

10,000 

19,000 

20,000 

21,000 

22,000 

23.  000 

24,000 
25,000 


por  inch. 


Inek. 
0. 

.000030 
.000100 
.000150 
.000190 
.000235 
.000295 
.000340 
.000305 
.000450 
.000500 
.000555 
.000610 
.000675 
.000740 
.000815 
.000890 
.00O«Jtt5 
.001050 
.001150 
.001250 
.001360 
.001500 
.001650 
.001845 


SaooessiTe 

eIon<;ation 

per  inch. 


Inch. 
0. 

.000050 
.000050 
.000050 
.000040 
.000045 
.000060 
.000045 
.000055 
.000055 
.000050 
.000055 
.000055 
.000065 
.000065 
.000075 
.000075 
.000U75 
.000085 
.000100 
.000100 
.000110 
.000140 
.000150 
.000195 


Permanent 
set. 


0. 


/neA. 


0. 


0. 


.000015 


.  000050 


.000090 


.000150 
.066256* 


.  000305 
. 0OU51O 


Successive 

permanent 

set. 


Inch. 


0. 


.000015 
.666635' 


.000040 
.666660' 


.000100 


.000145 
. 000115 


Remarks. 


InitialloAd. 


Tensile  strength. 


^tactored.  ' ' •'^^  from  neck.   Appearance,  granular,  with  dark  spangles. 
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12-INCH   B.  L.  RIFLED   MORTARS. 


No.  4955. 


Marks,  ^^Vf.^^« 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

EloDsation 
per  inch. 

Siiccosaive 

elon  {Ration 

per  inch. 

Permanent 
set. 

Succeasive 

permanent 

set. 

Bemarks. 

Total. 

Per  saaare 
incn. 

PouniU. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18.000 

19, 000 

20,000 

21,000 

22,000 

23, 000 

24,000 

25,000 

33,100 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10, 000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19.000 

20,000 

21,000 

22, 000 

23,000 

24. 000 

25,000 

33, 100 

Inch. 
0. 

.000050 
.000100 
.000150 
.000195 
. 000240 
.000290 
.000340 
. 000395 
.000445 
.000495 
. 000550 
.000610 
.000675 
.000740 
.000795 
.000860 
.000945 
.001005 
.001095 
.001175 
.001255 
.001360 
.001475 
.001600 

Inch. 
0. 

, 000050 
.  OlHlUriO 
.  000050 
.0(HJO*5 
.  (100045 
.  000«»50 
.  000050 
. 000055 
.000050 
.  00l>050 
.000055 
.000060 
. 000065 
.000065 
.  0001)55 
.000065 
. 000085 
.000060 
.000090 
.000080 
. 000080 
.000105 
.000115 
.000125 

Inch, 
0. 

Jneh. 
0. 

Initial  load. 

• 

Tensile  strength. 

0. 

.000005 

.000005 

.000015 

.  000010 

.  000020 

.000005 

.000050 

.000030 

.  000090 

.000010 

.  000115 

.000025 

.000175 

.000060 

.  000250 
. 000305 

.  000075 
.  000055 

1 

Fractured  1".7  from  neck.    Api)earance,  granular. 
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lifo.  1142. 


.5. 


dimeter,  1"A20. 

Sectioaal  area,  1  square  inch. 

Gmged  lengthy  5'\ 


Applied  lomdm. 


itti   I ^^^ aoa jure 
/      incn. 


it. 

0 

) 


1,€}00 
2,000 

3,  OOO 

4.  OOO 

^^€foa 


7,  OOO 

8,  OOO 
»^€>00 

lO,  OOO 
ll^OOO 

12,  OOO 

13,  OOO 
14r,  OOO 
15,  OOO 
lO,  OOO 
IT,  OOO 

18,  OOO 

19,  OOO 

20,  OOO 

21,  OOO 


23,  OOO 


2S,  OOO 
^i&,0€>0 
27,  OOO 


30,  OOO 

31,  OOO 

32,  OOO 

33,  OOO 


3S,  OOO 
3«,  OOO 

33,000 


40,  OOO 

41,  OOO 
-*2.  OOO 

•A4,  OOO 

47,  OOO 

«1.«80 


Compres- 
sion iier 
incii. 


O. 
.00006 

.00010 
.00016 
.00020 
.00024 
.00030 

.ooaw 

.00040 
.OOOM 

.OOORO 
.00056 

.00062 

.00068 

.00074 

.00080 

.00086 

.00002 

.00008 

.00104 

.00112 

.O0118 

.00126 

.00134 

.00140 

.00148 

.00158 

.00168 

.€0178 

.€0192 

.00206 

.00222 

.  00242 

.00266 

.00288 

.00318 

.00346 

.00388 

.00420 

.00460 

.00506 

.00556 

.00600 

.00640 

.00690 

.00748 

.00792 

.00830 

.00880 

.00036 


Snccesnive 

compreg- 

sion  p«ir 

iucu. 


Jneh. 
0. 

.00006 
.00004 
.00006 
.00004 
.000(U 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 
.00008 
.00010 
.00010 
.00010 
.00014 
.00016 
.00014 
.00020 
.00024 
.00022 
.00030 
.00028 
.00042 
.00032 
.00040 
.00046 
.00050 
.OOOU 
.00040 
.00050 
.00058 
.00044 
.00038 
.00050 
.00056 


FOTmanent 
set. 


Ifush, 
0. 


0. 


0. 


.00004 


.00014 


.00022 


.00050 


.00118 


.00268 


00466 


0OG86 


Successive 

permanent 

set. 


Inch, 
0. 


.00004 


.00010 


.00008 


.00028 


,00068 


00150 


,00108 


0022O 


Bemarks. 


Initial  load. 


Ultimate  strength. 


A  loy  tiripl®  flexure.    Deflected  obliquely  upward. 


134 


12-INCH   B.  L.  RIFLED   MORTASS. 


No.  1143. 


Marks,  ''^B^J^ 
Length,  10".5! 
Diameter  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18.000 
19.000 
20, 000 
21,000 
22.000 
23,000 
24.000 
2.V000 
216,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32.000 
83,000 
84,000 
85.000 
36,000 
37,000 
88,000 
89,000 
40.000 
41.000 
42,000 
43.000 
U,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
50,100 


For  sq  aare 
incli. 


PmifidM. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
31,000 
82,000 
33.000 
34.000 
35.000 
30,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47, 000 
48,000 
49.000 
50.000 
59, 100 


Compres- 

sioD  per 

iuch. 


Inch. 


0. 


.00006 
.00012 
.00016 
.  0(Mi20 
.00024 

.oouao 

. 00036 
.00040 
.00044 
.00050 
.00056 
.00060 
.00066 
.00074 
.00078 
.00082 
.00088 
.00094 
.00100 
.00108 
.00114 
.00120 
.00120 
.00134 
.00142 
.00152 
.00160 
.00172 
.  00182 
.00106 
.00216 
.002:10 
. 00252 
.00280 
.00310 
.00346 
.00380 
.  00420 
.00460 
.00506 
.00556 
.00600 
.00648 
.00704 
.00744 
.00780 
.008:^0 
.00884 
.00926 


Succoanive 

oonipreH- 

siini  per 

iucli. 


Inch. 
0. 
.00006 

.  000U6 
. 00U04 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.0(KK>4 
.00006 
.00008 
.00004 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
.OOOOM 
.OOOOH 
.00010 
.00008 
.00012 
.00010 
.00014 
.00020 
.00014 
.00022 
. 00028 
.00030 
. 00036 
.00034 
.00040 
.00040 
.00046 
.00050 
.00044 
.0(H)48 
.00056 
.00040 
.00036 
.00050 
.00054 
.00042 


PermaDeiit 
net. 


Inch. 
0. 


.00002 


.00004 


.00006 


.00014 


.00020 


.  00044 


.00116 


,00268 


00484 


00680 


Snccesaive 

permanent 

«et. 


Inch. 
0. 


.00002 


.00002 


.00002 


.00008 


.00006 


.00024 


.00072 


.00152 


00216 


,00196 


Remarks. 


Initial  load. 


Ultimate  streDgih. 


Failed  by  triple  flexure.    Deflected  sidewisdi 
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No.  1144. 


8,  "^^7-^ 

!;b,  l(y\5. 

5ter,  V\129. 

Dai  area,  1  sqnare  inch. 

d  lengthy  5'\ 


lloudM. 


inc. 


1,000 

2,000 

3,000 
^,000 
&,000 

e,ooo 
7.000 
J,  too 
Koao 

K  000 
,  000 
,  000 
,  000 
,€HtO 
.0(X> 
,000 
,  000 
.  000 
,  000 
,  000 
,  000 
,000 
.,  000 
r,  000 
»,  000 

K  0*»0 

r.  000 
i,  000 

9,  000 

o,  000 

1,000 
2,  000 
KJ,  000 
Pt..  000 
^5,  000 

JO.  000 

3T,  000 

3»,  000 

39,000 

A0,000 

41,000 

42,  000 

^»,  000 

44.000 

*&,  000 

46,000 

47,000 

4S,  (IOC 

40,000 

50,000 

07,600 


Oompxet- 

afon  per 

inch. 


Tneh. 
O. 

O0O06 

ooaio 

00016 

00020 

00024 

00028 

00034 

OOU40 

00044 

00048 

0OO54 

OOO60 

OO066 

OO070 

OO076 

OO082 

OO088 

00090 

OO096 

00102 

00 108 

O0114 

00120 

O0126 

O0132 

O0138 

00144 

00152 

00160 

00166 

00176 

00184 

00194 

,00200 

00214 

00224 

00240 

,00254 

00268 

00288 

00314 

00340 

00370 

00402 

.00440 

00480 

00516 

00560 

00602 


SnccesBive 

oompres- 

aiou  per 

iDch. 


Inch. 
0. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00604 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00000 
.00008 
.00008 
.00006 
.00010 
.00008 
.00010 
.00006 
.00014 
.00010 
.00016 
.00014 
.00014 
.00020 
.00026 
.00026 
.00030 
.00032 
.00038 
.00040 
.00036 
.00044 
.00042 


PemiaDent 
Bet. 


Inch. 
0. 


0. 


.00002 


.00004 


.00006 


.00014 


.00020 


.00040 


.00080 


.00186 


.003G0 


SacceMBive 

permanent 

Bet. 


Inch. 
0. 


00002 


00002 


,00002 


00008 


00006 


00020 


00040 


00106 


00174 


.Bemarks. 


Initial  load. 


Ultimate  Btrengiu. 


l>y  -triple  flexure.    Deflected  obliquely  upward. 
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12-INCH   B.  L.  RIFLED   MORTAES. 


Body  No.  40. 


No.  4964. 


Diameter,  l''.i29. 
Sectional  area,  1  square  iuch. 
Leuffth  of  stem,  23". 
Gauged  length,  20". 


Applicxl  loada. 

Eloseation 
permoh. 

SnccesaiTO 

elonffHtioQ 

per  inch. 

Permanent 
set. 

• 

Sacoesnive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

2:i,000 

24,000 

25,000 

32,180 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

26,000 

32,180 

Inch. 
0. 

.000045 
.000095 
.000140 
.000185 
.000235 
.000290 
.000340 
.000395 
.000445 
.000500 
.000550 
.000610 
.000065 
.000740 
.000805 
.000880 
.000955 
.001045 
.001135 
.001245 
.001850 
.001500 
.  001610 
.001850 

Tneh. 
0. 

.000045 
.000050 
.000045 
.000045 
.000050 
.000055 
.000050 
.000055 
. 000050 
.000055 
.000050 
.000060 
.000055 
.000075 
.000065 
.000075 
.  000075 
.  000090 
.000090 
.000110 
.000105 
.000150 
. 000110 
.000240 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.000015 

.000015 

.000045 

.000030 

.000060 

.000015 

.000105 

.000045 

.000170 

.000065 

.000250 

.000080 

.000400 
.000550 

.000150 
.000150 

Fractured  at  the  neck.    Appearance,  granular. 
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Ko.4965. 


Marks,  12  *y^TK, 

Diameter,  l''.i29. 
SectioDai  area,  1  square  inch. 
Length  of  stem,  23'^ 
Ganged  ien^fa^  20''. 


i^i^ied  Joods. 


Total  /P«^««" 


in 


Ml] 


W 
000 
000 

w 

oo 
w 
v 

0 

9 


UOOO 

2.  OUO 

3,  OOO 
4,000 
S,i>00 

e^ooo 

7,  OOO 

s,ooo 

O,  OOO 

JO,  OOO 

11,000 

12,000 

13,000 

14,  OOO 

15,  OOO 

16,  OOO 

17,  OOO 
18,000 

19,  OC»0 

20,  OOO 

21,  OOO 

22,  OOO 

23,  OOO 
2*,  OOO 
25,  OOO 


Slonntion 
per  uich. 


Tneh. 
O. 

.000050 

.000100 

.000150 

.OOO2U0 

.0OO250 

.000300 

.000350 

.OOOiOO 

.000450 

.CM>0505 

.000500 

.OO0G20 

.OO0C90 

.000750 

.(K)0805 

.000865 

.000945 

.  001020 

.oonoo 

.001205 
.001290 
.001380 
.001500 
.OOIGIO 


SnoceAsive 

elon^fttion 

per  inch. 


Inch. 
0. 

.000050 
.00(K)50 
.000050 
.C00050 
.000050 
.000030 
.000050 
.000050 
.000050 
.000055 
.000055 
.000060 
.000070 
.000060 
.000055 
.000060 
.000080 
.000075 
.000080 
.000105 
.000085 
.000090 
.0U0120 
.000140 


Permanent 
set. 


000260 
000325 


SuccesBive 

iwrmanent 

set 


Inch. 
0. 

Inch. 
0. 

0. 

.000010 

.000010 

.000015 

.000005 

.000035 

.000020 

.000050 

.000015 

.000080 

.000030 

.000105 

.000025 

.000190 

.000085 

, 000070 
,000065 


Bomarks. 


Initial  load. 


Tensile  strength. 


ared  ^"•'^  from  neck.    Appearance,  granular,  with  coarse  span- 
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12>INCH   B.  L.  RIFLED   M0RTAB8* 


No.  1145. 


Marks,  ^^^^if,^^ 

Length,  lO^.s! 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Ganged  length,  6". 


Applied  loads. 


Total. 


Pimnds. 

1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
18.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,680 


Per  square 
incli. 


Pounds., 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13, 000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,  000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35, 000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61.680 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00006 
.00012 
.00016 
.00020 
.00024 
.00028 
.00034 
.00038 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00080 
.00084 
.00090 
.00096 
.00102 
.00112 
.00118 
.00124 
.00130 
.00140 
.00146 
.00158 
.00166 
.00176 
.00190 
.00204 
.  00222 
.002U 
.00264 
.00300 
.00338 
.00370 
.00400 
.00440 
.00'S2 
. 00520 
.00566 
.00600 
.00650 
.00698 
.  007:16 
.  00774 
.00810 
.00832 


Succeacive 

coniprM- 

sion  per 

inou. 


Inch. 

0. 

.00006 
.00006 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00(K)6 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
. 00010 
.00006 
.00006 
.00006 
.0(H)  10 
.00006 
.00012 
.00008 
.00010 
.00014 
.00014 
.00018 
.00022 
.00020 
.00036 
.00038 
. 00032 
.00030 
.00040 
.00042 
.00038 
.00046 
.00034 

.ooav) 

.00048 
.00038 
.00038 
.00036 
.00022 


Permanent 
set. 


Inch. 
0. 


.00002 


.00006 


.00010 


00020 


00040 


.00106 


00248 


00440 


00600 


Saccessive 

permanent 

set. 


Inch. 
0. 


.00002 


.00004 


.00004 


.00010 


.00020 


.00006 


.00142 


.00192 


.00160 


Remarks. 


Initial  load. 


Ultimate  streni^tlL 


Failed  by  triple  flexure.    Deflected  upward* 
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No.  1148. 


Marks,  «^B^T^ 
i    Length,  WM. 

Diameter,  r'.129. 
I    Sectional  area,  1  square  incli* 

Gmged  lengthy  5". 


ooo 

_  K  OOO 
21,  OOO 

23.  OOO 

24.  OOO 

25.  OOO 
20,  OOO 
27,  OOO 


2»,  OOO 

30,  OOO 

31,  OOO 

32,  OOO 

33,  OOO 

34,  OOO 

35,  OOO 

37,000 


40,  OOO 

41,  OOO 


44,<M»0 


4«,000 
*T,000 
4«,000 

BO,  OOO 

oi,«oo 


Oompres- 

sion  per 

incb. 


0OO04 

ooooe 
ooou 

00018 

OO022 

OO026 

OO032 

OO036 

OO040 

O04V48 

OO054 

00060 

O0064 

O0068 

O0074 

O0080 

O0084 

O0090 

00006 

O01O2 

00110 

0O116 

0O122 

00132 

<JO140 

0O146 

00156 

00168 

OO180 

0O196 

0O214 

00234 

OO260 

00284 

OO320 

00356 

OO400 

OCM36 

OO480 

00533 

O0574 

ooeao 

O0670 
O0716 
O0760 
O0800 
O085O 
00892 
00992 


Suoce»sive 

oomprM- 

•ionper 

incD. 


Indk. 
0. 
.00004 
.00001 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00010 
.00008 
.00006 
.00010 
.00012 
.00012 
.00016 
.00018 
.00020 
.00026 
.00024 
.00036 
.00036 
.00044 
.00036 
.00044 
.00052 
.00042 
.00046 
.00050 
.00046 
.00044 
.00040 
.00050 
.00042 
.00040 


~1 


Permanent 
•  aet. 


Inch. 
0. 


0. 


.00002 


.00004 


.00010 


.00020 


00044 


00122 


0O20O 


00500 


00600 


Saoe«siilye 

permanent 

aet. 


Inch, 
0. 


Initial  load. 


.00002 


.00002 


.00006 


.00010 


.00024 


.00078 


.00108 


.00210 


.00190 


Ultimate  strength. 


Vttiei  by  taripl®  flexure.    Deflected  obliquely  upward. 
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12-INCH   B.  L.  RIFLED   M0RTAB8. 


No.  U47. 


Marks/*  ^?t.^«' 
Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inclu 
Ganged  length,  5'^ 


Applied  loads. 


Total. 


Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
0,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
87,420 


Per  so  uare 
Incn. 


Poundt. 

1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
97,420 


Coropres- 

Bion  per 

incn. 


Inch. 
0. 

.00006 
.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00044 
.00050 
.00056 
.00060 
.00064 
.00070 
.00076 
.00082 
.00088 
.00094 
.00096 
.00102 
.00110 
.00116 
.00122 
.00126 
.00134 
.00140 
.00146 
.00154 
.00160 
.00168 
.00178 
.00186 
.00196 
.00204 
.00218 
.00230 
.00244 
.00256 
.00276 
.00296 
.00320 
.00342 
.00380 
.00404 
.00448 
.00478 
.00520 
.00560 
.00608 


SacoeMive 
compres- 
sion per 
incn. 


Inch, 
0. 

.00006 
.00006 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00008 
.00010 
.00008 
.00010 
.00008 
.00014 
.00012 
.00014 
.00012 
.00020 
.00020 
.00024 
.00022 
.00032 
.00024 
.00044 
.00030 
.00042 
.00040 
.00048 


Permanent 
set. 


Inch. 
0. 


.00002 


.00006 


.00010 


.00016 


.00022 


.00042 


.00084 


Saccessive 

permmnent 

set. 


Inch. 
0. 


.00002 


.00004 


.00004 


.00006 


.00006 


.00020 


.00042 


00190 


.00364 


BomariES. 


Initial  load. 


.00106 


.00174 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  sidewiseii 


12-INCH   B.  L.  RIFLED  MOBTABa 


Ul 


Body  No.  4L 


Marks,  "^B^,*^^ 
Diameter,  r\129. 
Sectional  area,  1  sqnare  inch. 
Ungth  of  stem,  23". 
Gs^ged  lengthy  20". 


No.  4976. 


ijq>JiMl 


ToteL 


LAW 

;oDo 

000 

000 

MO 
100 

00 

w 
» 

10 

0 


A 


f  Per  Ma 
incb. 


i,  OOO 

t,ooo 

3,000 
4.000 
ft,000 
6vOOO 
7,000 
8.000 
9^000 
10,000 
11,  ooo 
12,000 
I3,000 
14,000 
15.000 
16,000 
17,000 
1S,000 
19,000 

a>,  ooo 

21,000 
22,000 

23,  OOO 

24,  OOO 

25,  OOO 


£lofii«ition 


sanox 
mob. 


K 

•  000050 

•  OOOIOO 
.000150 
.000200 
.000250 
.000300 
.  000355 

•  000415 
.000485 
.000555 
.000005 
.000675 
.000750 
.  0O0815 
.000900 
.000995 

.ooioeo 

.001160 
.001270 
.001400 
.001525 
.001705 
.001860 
.002105 


Sucoessive 

eloneation 

perlnch. 


Inch. 
0. 

.000050 
.00U050 
.000050 
.000050 
.000050 
.000050 
.000055 
.000060 
.000070 
.000070 
.000050 
.000070 
.000075 
.000065 
.00MI85 
.000005 
.000065 
.000100 
.000110 
.000130 
.00012.'i 
.000180 
.000155 
.000245 


Permanent 
set. 


.000515 
.000690 


SacoeMive 

permanent 

set. 


Inch, 
0.  • 

Ifuh, 
0. 

0. 

.000015 

.000015 

.000045 

.000030 

.000055 

.000010 

.000095 

.000040 

.000140 

.000045 

.000205 

.000065 

.000315 

.000110 

.  000200 
.000175 


Remarks. 


Initial  load. 


Tensile  strength. 


kdored.  9''*XO  firom  necL    AppearaDce,  graoalar. 
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12-INCH  B.  L.  RIFLED  H0BTAB8. 


No.  4977. 


Marks/^M^TR. 

Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Eloncfttion 
per  mch. 

SacoeMive 

oloneation 

perlnch. 

Permanent 
aet. 

Saoceeaive 

permanent 

aet. 

Remarka. 

Total. 

Per  80  uaro 
incn. 

Pounds. 

1,000 

2,WQ 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,900 

21.000 

22.000 

23,000 

24,000 

25,000 

30,850 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,850 

Inch. 
0. 

.000045 
.000095 
.000140 
.000195 
.000245 
.000295 
.000345 
.000395 
.000450 
.000500 
.000555 
.000625 
.000685 
.000750 
.000810 
.000900 
.000065 
.001055 
.001150 
.001250 
.001350 
.001460 
.001600 
.001760 

In«h. 
0. 

.000045 
.000050 
.000045 
.000055 
.000050 
.000050 
.000050 
.000050 
.000055 
.0000.50 
.000055 
.000070 
.000060 
.000065 
.000060 
.000090 
.000065 
.000«1N) 
.000095 
.000100 
.000100 
.000110 
.0O0J4O 
.000160 

Inch. 
0. 

Inch. 
0. 

Initial  kMd. 
Tenaile  atrength. 

0. 

0. 

0. 

.000005 

.000006 

.000030 

.000025 

.000060 

.000030 

.000105 

.000046 

.000190 

.000085 

.000300 
.000400 

'".oooiib 

.000100 

Fractured  2".60  from  neck.    Appearance  of  fracture,  granular. 
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ks,"^B«5»TB, 


No.  1148. 


^''.5. 


^h,  10'  _. 

peter,  V'.129. 

lonal  area,  1  square  incli* 

^ed  lengthy  5'^ 


iedltmds. 


PersauAre, 


Compres- 


IDC; 


aqtL 


loo 


Poundt. 
1,000 
2,000 
3,000 
4,000 

5,000 

9.00O 

^,000 
OOO 

ooo 
ooo 

lOO 
\O0 
00 

00 
}0 

w 

10 
0 
0 

D 

) 

> 


o. 

.  OOOOS 

.  OOOIO 

.  OOO10 

.  00020 

.  <MI02€I 

.  00030 

.  0003S 


.  000&4 


.  oooso 


.  OOIOB 
OO 11^ 

00230 


00320 


*  OO&TO 

'.oorzxo 

'  00»08 
*  00830 


Snccesdive 

cofiipree- 

•ion  per 

inco. 


teip\»  fte^cure. 


0. 

.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.00006 
.00006 
.00006 
.00004 
.00008 
.00008 
.00002 
.00008 
.00006 
.00006 
.00006 
.00010 
.00006 
.00006 
.00008 
.00008 
.00012 
.00006 
.00008 
.00012 
.00014 
.00014 
.00018 
.00014 
.00022 
.00018 
.000»6 
.00024 
.00026 
.00040 
.00040 
.00042 
.00036 
.00042 
.00042 
.00050 
.00048 
.00032 
.00032 
.00034 
.00022 


PermaneDt 
■et 


Inch, 
0. 


0. 


SnccessiTe 

pennanent 

set. 


Inch. 
0. 


.00002 


.00002 


.00006 


.00014 


.00006 


.00006 


.00024 


.00052 


.00114 


.00256 


.00440 


.00590 


.00010 


.00028 


.00002 


.00142 


.00184 


.00150 


Benuurks. 


Initial  load. 


Ultimate  strongth. 


Deflected  obliquely« 
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12-INCH    B.  L.  RIFLED   HOBTAB& 


No.  1149, 


Length,  10".6. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


Applied  loads. 


Total. 


Poitnds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
Ifi.  000 
16,000 
17.000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31.000 
32.000 
33,000 
84,000 
35,000 
36,000 
87.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
63,650 


Per  saaaxe 
inch. 


Pounds, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48, 000 
49,  000 
50,000 
63,650 


Compres* 

sion  per 

incn. 


Jneh. 
0. 

.00004 
.00010 
.00014 
.00020 
.00024 
.00030 
.00034 
.00040 
.00044 
.00050 
.00054 
.00060 
,  00066 
.00072 
.00080 
.00084 
.00090 
.00094 
.00100 
.00110 
.00116 
.00122 
.00130 
.00138 
.00150 
.00156 
.00164 
.00176 
.00188 
.00202 
.00214 
.00236 
.00256 
.00278 
.00310 
.00334 
.00366 
.00404 
.00444 
.00492 
.00534 
.00672 
.00622 
.00674 
.00750 
.00780 
.00840 
.00884 
.00922 


Saccessive 

compres- 

aion  per 

inch. 


Inch, 

0. 

.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00004 
.00006 
.00010 
.00006 
.00006 
.00008 
.00008 
. 00012 
.00006 
.00008 
.00012 
.00012 
.00014 
.00012 
.00022 
.00020 
.00022 
.000.32 
.00024 
.00032 
.00038 
.00040 
.00048 
.00042 
.00038 
.00050 
.00052 
.00076 
. 00030 
.OOOGO 
.00044 
.00038 


Permanent 
aet. 


Ineh. 
0. 


0. 


00002 


00004 


00012 


0O022 


00048 


.00112 


.00256 


,00470 


00692 


Succeeslye 

permanent 

set. 


Ineh. 
0- 


.00002 


.00002 


.00008 


.00010 


.00020 


,00064 


00144 


.00214 


.00222 


KemarkB. 


IniUalload. 


Ultimate  strenKtb. 


Failed  by  triple  flexure.    Deflected  upward. 


12-INCH   B.  L.  RIFLED   MOBTASa. 
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If 0. 1150. 


air 


r,  1".129. 

area^  1  square  inclu 
bugthy  3' 


ui 


dm. 


inare 


Oomp: 
Bi€m  per 


mcj 


O. 


.  00014 

.  04JW20 

.  004»24 

.  00030 

.  004I34 

.  <KX>38 

.  OCMJ-44 


.  ooooa 


.  OCK>Tf5 


000»3 

ooioo 

OOIOA 

OOllO 

. 00120 

.  00124 


.  00138 


.  OU10O 

.  ooi.ee 

.001.TO 

.  ooia2 

.  00102 

.  00^204 

.00212 

.  00228 

.  OO240 

.00254 

.00270 

.00200 

.00316 

.00334 

.O0352 

.00380 

.00410 

.00450 

.00482 

.00520 

.     .00560 

.00004 


SaccessiTe 

coinpres- 

sionper 

iocn. 


Inch, 
0. 

.00004 
.00006 
.00004 
.00006 
.00001 
.00006 
.00004 
.00004 
.00006 
.00006 
.00006 
.001H)4 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00004 
.00006 
.00010 
.00004 
.00006 
.00008 
.00006 
.00008 
.00008 
.00006 
.00010 
.0OJO6 
.00010 
.00012 
.00008 
.00016 
.00012 
.00014 
.00016 
.00020 
.00026 
.00018 
.00018 
.00028 
.00030 
.0004U 

.ooo:{2 

.00038 
.00040 
.00044 


PermADent 
set. 


Inch, 
0. 


0. 


0OJO2 


SaccesBive 

permanent 

set. 


Inch, 
0. 


Bemarks. 


Initialloid* 


,00002 


00006 


,00004 


00012 


.00016 


00006 


00004 


00028 


00012 


0(<048 


00100 


00202 


,00360 


00020 


00052 


,00102 


00158 


Ultimato  strength. 


brip^^  flexare.    Doflected  Bidewiseii 
^  ^^ ^10 
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la-INCH   B.  L.  RIFLED   M0RTAB8. 


Body  No.  42. 


No.  4980. 


Marks/*  ^^,^^ 
Diameter,  l".i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23'^ 
Ganged  length,  20''. 


Applied  loads. 

Elon^tion 
per  inch. 

Succefiaive 

elongation 

per  inch. 

Permanent 
sot. 

Soccc»8ive 

pemiaiient 

set. 

Remarks. 

ToUL 

Per  square 
inch. 

Pounds. 
1,000 
2,000 

3,ooa 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13.000 

14.000 

15.  000 

16,000 

17,000 

18,000 

19,000 

20,0iK> 

21.000 

22,000 

23,000 

24,000 

25,000 

30,350 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

30,350 

Inch. 
0. 
.000050 
.000100 
.000146 
.000190 
.000245 
.000295 
.000345 
.000395 
.000445 
.000500 
.000555 
.000615 
.000690 
.000760 
.000815 
.000895 
. 000980 
.001060 
.001150 
.001255 
.001385 
.  001520 
.001680 
.001890 

Tneh. 
0. 

.  000050 
.  OIUXJSO 
.000045 
.  000045 
.  0(10055 
.000050 
.000050 

.  oooa'io 

.000050 
.000055 
.000055 
,000060 
.000075 
.000060 
.000065 
.000080 
.000085 
.000080 
.000090 
. 000105 
.000130 
.000136 
.000160 
.000210 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

1 

1.        "  ' 

0. 

.000015 

.000016 

.000040 

.000025 

.000030 

.000010 

.000090 

.000040 

.000130 

.000040 

.000200 

.000070 

.000300 

.000100 

.0«)0455 
.000600 

.000155 
.000145 

Fractured  8''.40  from  neck.    Appearance,  granular. 
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No.  4981. 


Marks,  ^^^,^«. 


Diameter,  l'M29. 
SectioDal  area,  1  sqnare  inclu 
leDgth  of  stem,  23''. 
Ganged  ien^li^  20". 


Applied 


Tctil.  /^*^S" 


1,000 

^OOO 

3,  OOO 

-*,  CKJO 

G,  OOO 

0,  OOO 

7,  OOO 

8,  OOO 
»,  OOO 

10,000 

11,  OOO 

12,  OOO 

13,  OOO 

14,  OOO 

15,  0(X> 
lO,  OOO 
17,  0€>0 
IS,  OOO 
1»,  OOO 

20,  OOO 

21,  OOO 

22,  OOO 


24,  OOO 

25,  OOO 
30,  lOO 


EloDfration 
por  inch. 


Inch, 
O. 

.000050 

.000100 

.000150 

.000190 

.000245 

.000295 

.000345 

.000395 

.000445 

.€00500 

.  000550 

.000605 

.  000670 

.000745 

.000800 

.000865 

.000945 

.  001015 

.001100 

.001190 

.001265 

.001375 

.001500 

.001635 


Sacoessive 

doDKBtion 

per  inch. 


Inch. 
I. 

.000050 
.000050 
.000050 
.000040 
.000055 
.000050 
.000050 
.000050 
.000050 
.000055 
.000050 
.000055 
.000065 
.000075 
.000055 
.000065 
.000080 
.000070 
.000085 
.000090 
.000075 
.000110 
.000125 
.000135 


Penaaneut 
set. 


Inch, 


0. 


0. 


0000<J5 


,000030 
'066645' 


000055 
'666095" 


,000135 
"666195* 


000280 
,000350 


Sncceeaive 

permanent 

set. 


Inch. 


0. 


.000005 
.666625" 


.000015 
.'666616' 


.000040 
.'66664b' 


.0U0060 


.00U085 
.0O0U70 


Bemarks. 


IniUal  load. 


Tensile  strengUi. 


ractured.  at  tlie  neck.    Appearance,  granular. 


1 


13-lNCH   B.  L.  RIFLED   M0BTAB8. 


Marks,  >2«RpTB, 

Length,  10"  .5. 
Diameter,  1".129, 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Ap|.U»d  luHl*. 

niiin  t»r 

^? 

PeniLnout 

^™™? 

Komnrkt 

TdUI. 

■"".^X" 

tneli. 

»t. 

Foundi. 

Jiooo 

0 

00004 
OIKBS 

OINIIB 

JfH*. 

Inek 

/iidt 

lulUtlkmt 

8,000 

OUOSD 

DIK-U 

8.000 

OOOIli 

ooooa 

oiouo 

OOO'IU 

0DO04 

Id!  000 

10.0110 

DOUOS 

11,0110 

OWJrt) 

0UO08 

laiooo 

00006 

13,000 

O0OU3 

U,ouo 

14,000 

OMOflg 

OHOoa 

OJUOK                IHXKM 

00004 

SE 

s 

OUOHO 

00<U4 

1 

1 

s»;coo 

20ioMI 

OOOSB 

U0008 

OOUIJ             ooiwt 

ouoai 

23^000 

ai!ooo 

OUIIOA 

ai.ooo 

001  a 

OU)l« 

25,000 

OUIM 

OOOUl 

oooi" 

Sfilouo 

2?;  000 

2:;  000 

om-oB 

aolooo 

80,000 

ooiint 

00U,l 

oooa 

:ii,oiA 

00-10 

M,000 

01«M 

33.000 

35;  000 

aaiiwo 

OOOOB 

u,oao 
37,000 

80,000 
3il!000 

O0J41 
out  12 

OOOJS 
01-041 

iuiooo 

41.000 

0^^,50 

OUOIfl 

01.110 

ooiai 

«.000 

4^!oiH] 

01J60* 

0II0S8 

0WL3 

Ol-HS 

44)000 

0.V71B 

aoon 

W.000 

4fi,000 

mw 

OIW  J 

iwoso 

OIIWJO 

OOOM 

M,000 

4a.ouo 

001H4 

0IIOH4 

1110-1 

OIKTB 

<3,'S30 

ft-;  MO 

ou^a    1        00308 

UltinoMamngUu 

Failed 

by  tripl 

B  flexure 

Deflec 

ted  dow 

award. 
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n^eter,  1".129. 

"ioDal  area,  1  square  inch. 

^ed  length,  5'\ 

0 


No.  1162. 


wd  loads. 


Per  Aoaare 


inc. 


leh. 


Ooroprea- 

jiion  IM3T 

iiicn. 


bounds. 
lOOO 
2,000 
3,000 
i,000 
5,  OOO 

\,ooo 
\ooo 

.QOO 

OOO 

OOO 
OOO 
OOO 
OOO 
OOO 
OOO 
OOO 
OOO 
)00 
)00 
XK> 

x>o 
>oo 

300 
OOO 

oco 

OOO 
OOO 
OOO 
OOO 
OOO 
.OOO 
.OOO 
.OOO 


.  00004 

.  OOOIO 

.  0001-4 

.  00020 

.  CKMJ-24 

.  000*2S 

.  OO034 

0003d 

.  00044 

.  000£>0 

.  000&4 

.  CMKXJO 

ooooo 

I  0t>072 
.  OOOBO 


»,  OOO 
i.OOO 

r,  OOO 

B,000 
9.  OOO 
O,  OOO 
.1,000 

t2,ooo 

13,  OOO 
44,000 
45,  OOO 
-4C.  COO 
-47,  OOO 
-48,  0*>0 
40,  1>00 
60.  OOO 
fS2,  300 


.  ooooo 

OO09-4. 

.  OOIOO 

.  00108 

.  0011-4 

.  00122 

.  OOX30 

.  00138 

.  0014« 

.  001&4 

.  ooie4 

.  00176 
.  OOIDO 

.00210 
.00230 
.00246 

.00*270 

.00302 

.00332 

.  00374 

.004I8 

.00462 

.005U4 

.00560 

.00604 

.00«56 

.  00712 

.00780 

.00854 

.00894 

.00950 

.  O1016 

.01090 


Sncccfliiive 

compres* 

fdon  per 

inch. 


Inch. 

0. 

.00004 
.00006 
.00004 
.0OUO6 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00008 
.00004 
.00006 
.00004 
.00006 

-.00008 
.00006 
.00008 
.00008 
.00008 
.00008 
.00008 
.00010 
.00012 
.00014 
.00020 
.00020 
.00016 
.00024 
.00032 
.00030 
.00042 
.00044 
.00044 
.00042 
.00056 
.00044 
.  00052 
.00056 
.00074 
.00068 
.(•0040 
.00050 
.00066 
.00074 


Permanent 
set. 


Inch. 
0. 


0. 


.00002 


.00006 


.00012 


.00022 


. 00052 


.00140 


Successive 

permanent 

set. 


Inch. 
0. 


.00002 


.00004 


.00006 


OOUIO 


.00030 


00083 


.01)318 


0O57O 


.  00850 


.00178 


.  00252 


.  00280 


Remarks. 


Initial  load. 


UUimnto  ntrength. 


yv  'trip^^  flexure.    Deflected  sidewise. 
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12-INCH   B.  L.  RIFFLED   MOETARft. 


No.  1153. 


Marks/^MR^fTE, 

Length,  lO^.sJ 
Diameter,  V'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
U,000 
15,000 
16,000 
17,000 
18,000 
1U,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33, 000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
67,750 


Per  Bqaaro 
inoQ. 


Pound*. 
1.000 
2.000 
3 


4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
30 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
67 


000 
OOi) 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

ooo 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
750 


Coraprea- 

sion  per 

inch. 


Inch. 
0.' 

.00004 
.00012 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00046 
.00050 
.00054 
.00060 
.00066 
.00070 
.00076 
.00080 
.00086 
.00090 
. 00008 
.  00102 
.  00108 
.00112 
.00120 
.00126 
. 00132 
. 00138 
.00144 
.0(»152 
.00158 
.00166 
.00176 
.00186 
.00194 
.00206 
.00220 
.  002.'J0 
. 00246 
. 00266 
.  00288 
.  00316 

.oo:mo 

.00372 
.00406 
.00452 
.00500 
.00544 
.00594 
.00050 
.00712 


Successive 
compres- 
sion per 
incn. 


Inch. 

0. 

.0:K)04 
.0K)08 
.00004 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00004 
.00008 
.00004 
.  .00006 
.00004 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
. 00006 
.00008 
.OUOIO 
.  00010 
.00008 
.00012 
.00014 
.00010 
.00016 
. 00020 
.  00022 
. 00028 
. 00024 
.  00032 
. 00034 
.00046 
.00048 
.00044 
.00050 
. 00056 
.00062 


Permanent 
set. 


Ineh. 
0. 


. 00002 


.00001 


00008 


00010 


00012 


.  00022 


.00044 


.00102 


00240 


00464 


Successive 

permanent 

set. 


Jneh. 
0. 


.00002 


.00002 


00004 


00002 


00002 


.00010 


.00022 


.00058 


.00138 


.00224 


Bemarks. 


IniUalload. 


Ultimate  strength. 


Failed  by  triple  flexure.    Deflected  upward. 
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Ko.  5008. 


12M 


TB, 


Marks,        ^ 
Diameter,  l''.l29. 
Sectional  area,  1  sqaare  inch. 
Length  of  stem,  23''. 
Gauged  length,  20''. 


Applied  loads. 

EIoDSation 
p«r  inch. 

Saccessive 

eloiifratton 

per  inch. 

Permanent 
set. 

Snuceesive 

permanent 

set. 

Kemarks. 

TotaL 

Fersqnare 
inch. 

PotmdM. 

tooo 

2,000 

3.000 

4.000 

5,000 

6,000 

7.000 

8,000 

9.000 

10.000 

11.000 

12.000 

13.000 

14,000 

15.000 

16.000 

17.000 

1«.000 

19,000 

30.000 

21.000 

22,000 

23.000 

24.000 

2S,000 

2B.410 

Pounds. 

1,000 

2,000 

3,0U0 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,410 

Inch. 
0. 

.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000355 
.000405 
.0U0460 
.000515 
.000590 
.000050 
.000705 
.000785 
.000850 
.000030 
.001005 
.001100 
.001200 
.001290 
.001400 
.001525 
.001675 
.001850 

Inch. 
0. 

.000050 
.000050 
.000050 
.00U05U 
.0OUO5O 
.000050 
.000055 
.000050 
.000055 
.000055 
.000075 
.000060 
.000055 
.000080 
.000005 
.000080 
.000075 
.  000095 
.000100 
.000090 
.000110 
.000125 
.000150 
.000175 

Jneh. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000005 

.000005 

.000035 

.000030 

.000045 

.000010 

.000060 

.000015 

.000105 

.000045 

.000160 

.000055 

.000250 

.000090 

.000400 
.000500 

.000150 
.000100 

Fractured  11"  from  the  neck.    Appearance,  granular :  coarse  spangles 
on  one  side. 
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12-INCH   B.  L.  RIFLED   MOBTABS. 


Ko.5009. 


Marks,  ^2  V^.'^''' 
Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Lengtfc  of  stem,  23". 

Gauged  length,  20'^ 


Applied  loads. 

Elongation 
per  inch. 

Succe«aive 

elongation 

per  inch. 

Permanent 
set. 

SuccoBsivo 

pormanont 

set. 

Remarks. 

TotAl. 

Per  nqiiare 
inch. 

Pounds. 

1,000 

2.000 

3,000 

4,000 

6,000 

0.000 

7.0(K) 

8.000 

9.000 

10.000 

11.000 

12,000 

13,0(K) 

14,000 

l.*),  000 

1«.  000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,900 

Pounds. 

1,000 

2,000 

3,000 

4,0<i0 

6,000 

6.000 

7,000 

8,000 

9.(K)0 

10, 000 

11,000 

12.000 

13. 000 

14,000 

1.''.,  000 

16,  000 

17,000 

18,000 

19.  000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

31,090 

Ineh. 
0. 

.000050 
.000)85 
.000130 
.000180 
.000230 
.  IHX)285 

.  ooo:«5 
.ooo:i85 

.000435 
.  000.'.00 
.000560 
.000615 
.000670 

.  oo<.i7:iO 

.000795 
. 000860 
.  0()0t)25 
.001010 
.OOlOSj 
.001170 
.001200 
.001:150 
.001450 
.001570 

Ineh. 
0. 

.  OOOt'50 
.000035 
.  000)45 
.000050 

.oooa^o 

.  000055 
.000050 
.000050 
.0000.50 
.  (MMKHiS 
.000060 
.000055 
.000055 
.000060 
.000065 
.O0006.> 
.000065 
.000085 
.  00<K)75 
. 000085 
.000090 
.000090 
.  000100 
.  000120 

Ineh. 
0. 

Ineh, 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000005 

.000005 

.000010 

.000005 

.000020 

.000010 

.000030 

.000010 

.000065 

.000035 

.000105 

.000040 

.000145 

.000040 

. 000220 
.  000270 

.000075 
.000050 

Fractured  1''.3  from  the  neck.    Appearance,  granular. 


.  L.  BIFLED  MOBTABS. 


b,  10"X 

*er,  1".129. 

»ai  area,  1  sqnare  inch. 

I  length,  &". 


\x\bVe  aexure.    Deflected  npward. 
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12-INCH   B.  L.  RIFLED   MORTAB& 


Ko.  1158. 


Marks,  ^»^^J«- 
Length,  10'^5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


ToUl. 


Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,  (KM) 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
£1,000 
24.000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37. 000 
38,000 
30,000 
40,000 
41,(K)0 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61.050 


Per  sqaare 
Incn. 


Pounds. 
1,000- 
2. 


3 
4 

5 
6 
7 
8, 
9 
10 
11 
12, 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
84 
35 
86 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
61 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

uoo 

000 
000 
000 
000 
000 
000 
000 
000 

uoo 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

ooo 

000 
000 
000 
000 
000 

uoo 

000 
000 
0(M) 
050 


Compres- 
sion per 
inch. 


Inch. 
0. 
.00004 
.00008 
.00014 
.00018 
.WQr22 
.00026 
.00032 
.00036 
.00042 
.00048 
.00052 
.00058 
.00064 
.  00070 
.00076 
.00080 
. 00086 
.00092 
.00096 
.00102 
.00110 
.00118 
.00124 
00130 
.00138 
.00144 
.00154 
.00162 
.00172 
.00184 
.00198 
.00214 
.00232 
.00254 
.00280 
.  00310 
.00340 
.00376 
.00414 
.00460 
.00500 
.00542 
.00590 
.00638 
.00694 
.00740 
.00800 
.00864 
.00930 


Sncccssive 
compres- 
sion per 
inch. 


Inch, 
0. 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00008 
. 00006 
. 00006 
.  00008 
.00006 
.00010 
.00008 
.00010 
.00012 
.00014 
.C0016 
.00018 
.00022 
.00026 
.00030 
.00030 
.00036 
.00038 
.00046 
.00040 
.00042 
.00048 
.00048 
.00056 
.00046 
.OOUGO 
.00064 
.00066 


Permanent 
set. 


Inch, 


0. 


00002 


00008 


.00018 


(H)036 


00092 


. 00226 


.  00428 


Snccessive 

permanent 

set. 


Inch. 
0. 


.00002 


00006 


00010 


Remarks. 


Initial  load. 


00018 


' 00056* 


.00134 


.  002(»2 


.000S2 


.00254 


I  Ultimate  strenp^th. 


Failed  by  triple  flexure.    Deflected  sidewise. 
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No.  1159. 


IflfR^TB, 
'        If  T, 

il  area,  1  e^iaare  inch. 
length,  5'\ 


Md«. 


DA. 


Oompres- 
aioxi  per 


.00004 
.  OCKK>8 


.  OOOIB 

.  000:22 

.  <K>028 

.  00032 

. 00030 


.  000  74 


OOT3  2 

001  IS 

001224 
00  A  30 


.  OOl&O 


ooxe2 

OOITO 
.  OOXTS 

.  oo\»e 
.  ooi»o 

.  00204 

.  00*2X8 

.00230 

00244 

.  00260 

.00280 

.OOB04 

.00324 

.00352 

.00380 

.00420 

.OU456 

.00490 

.00534 

.00570 


SucoeaaiTe 

oompres- 

■ion  per 

incli. 


Inch. 
0. 

.00004 
.00004 
.00006 
.00004 
.00004 
.00006 
.00004 
.00004 
.00004 
.00006 
.00008 
.00006 
.00004 
.00004 
.00006 
.00004 
.00006 
.00006 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00008 
.00010 
.00008 
.00014 
.00012 
.00014 
.00016 
.00020 
.00024 
.00020 
.00028 
.00028 
.00040 
.00036 
.00034 
.00044 
.00036 


Permanent 
set. 


Inch. 
0. 


0. 


.00002 


.00006 


.00012 


.00020 


.00036 


.00076 


.00166 


.00334 


SuccesniTe 

permanent 

sot. 


Inch. 


0. 


.00002 


00004 


.00006 


.00008 


.00016 


.00040 


.00090 


Bemarka. 


Initial  load. 


.00168 


Ultimate  atrength. 


flexure.    Deflected  sidewise. 
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12-INCH   B.  L.  RIFLED   M0RTAE8. 


Body  No.  43. 


Ko.  4984. 


Marks,  "^^.^^ 
Diameter,  l'^i29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23". 
Gauged  length,  20". 


Applied  loads. 

Eloncation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  Bonare 
incQ. 

Pouiidt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.0GO 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,560 

Poundt. 

1.000 

2,000 

3.000 

4,000 

5.000 

6,000 

7.000 

8.000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,550 

Inch, 
0. 
.000050 
.000095 
.000125 
.000160 
.000205 
.000250 
.000300 
.000350 
.000405 
.000460 
.000525 
.000505 
.000650 
.000710 
.000785 
.000850 
.000930 
.001005 
.001100 
.001200 
.001300 
.001415 
.001555 
.001740 

Jneh, 
0. 

.000050 
.000045 
.000030 
.000035 
.000045 
.000045 
.000050 
.000050 
.000055 
.000055 
.000065 
.000070 
.000055 
.000060 
.000075 
.000065 
.000080 
.000075 
.000095 
.000100 
.000100 
.000115 
.000140 
.000185 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TesMile  strength. 

0. 

- 

0. 

.000006 

.000005 

.000015 

.000010 

.000045 

.000030 

.000085 

.000040 

.000140 

.000055 

.000215 

.000075 

.000350 
.000455 

.000135 
.000105 

Fractured  1".40  from  neck.    Appearance,  granular. 


13-INCH   B.  L.  RIFLED   MOBTABa. 
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No.  4986. 


Marks,  "*y^TB, 

Diameter,  V\i29. 
Sect/owal  area,  1  square  inch. 
]^^gth  of  ateniy  23''. 
^ged  length,  20'\ 


f 


^PPiiedlomdM. 


TotaL 


l^er  aqiutre 
inch. 


Tncfa. 


looo 

2,000 
3,0OO 
4,000 
5,000 
8,000 
7,000 
8.000 
9,000 
10,000 
ll,000 
12,000 
J3,000 
14.  OOO 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
2&,000 
31,100 


.  000€f60 
.  00009f> 
.  OOOX 45 
.  000190 


.  4KMK<45 


.  CM>Oi>00 


.  OOIOIO 


.  OOll&O 

.  001245 

.  001»'40 

.  0014^-45 

.  ooi&eo 


SaoceMire 

elonfration 

per  iuoh. 


Inch. 
0. 

.000050 
.000045 
.000050 
.000045 
.000055 
.000060 

.oooaso 

.000050 
.000050 
.000055 
.000050 
.000055 
.000060 
.000075 

.ooooeo 

.000055 
.000085 
.000070 
.000080 
.QOOOGO 
.000005 
.000095 
.000105 
.OOOUS 


PennMient 
set. 


Jneh, 


.0UO-J05 
.000200 


SacoeeeiTe 

permanent 

set. 


Inch. 


0. 

0. 

0. 

.00C005 

.000005 

.000010 

.000005 

.000025 

.000015 

.000045 

.000020 

.000060 

.000015 

.000100 

.000040 

.000140 

.000040 

.000065 
.000055 


Benuurks. 


Initial  hMd. 


Tensile  strength. 


tuieCL9"-SO  ftrom  neck.    Appearance,  granular. 


( 
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12-INCU   B.  L.  RIFLED   MORTABS. 


Ko.  1154. 


12  M  Ett  T  Bt 


Marks,  ""^^.'^ 

Length,  10".5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pound*. 


1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
U 
15 
16 
17 
18, 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36, 
37 
38 
39, 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
63 


000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000< 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

250 


Per  Ml  nare 
inch. 


Pounds. 


1 

2 
3 
4 
5, 
6, 
7 
8, 
9 
10 
11 
12 
13 
U, 
15, 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
20 
27 
28, 
29, 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42, 
43 
44 
45 
46 
47 
48, 
49 
50, 
63 


,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
1,000 
1,000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
,(K)0 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
i,000 
,000 
.000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,250 


Compres- 
sion per 
incn. 


Inch. 

0. 
.00004 
.0(K)08 
.00012 
.00018 
.00020 
.00024 
.00030 
.00034 
.00040 
.00042 
.  0001)0 
.00056 
.00062 
. 00070 
.00074 
.00080 
.00090 
.00006 
.00100 
.00104 
.00112 
.00118 
.00124 
.00134 
.00140 
.00148 
.00158 
.00166 
.00178 
.00192 
.00204 
.00220 
.00238 
.00258 
.  00286 
.00312 
.00344 
.00378 
.00422 
.00460 
.00490 
.00550 
.00500 
.00640 
.00690 
.00732 
.00786 
.00830 
.00870 


Saccessive 
compres- 
sion per 
inch. 


Inch, 
0. 

.00004 
.00004 
.00004 
.00006 
.00002 
.00004 
.00006 
.00004 
.00006 
.00002 
.00008 
.00006 
.00006 
.00008 
.00004 
.00006 
.00010 
.00006 
.00004 
.00004 
.00008 
.00006 
.00006 
.00010 
.00006 
.00008 
.00010 
. 00008 
.00012 
.00014 
.00012 
.00016 
.00018 
.00020 
.00028 
.00026 
.00032 
.00034 
.00044 
.00038 
.0u030 
.00060 
.00040 
.00050 
.00050 
.00042 
.00054 
.00044 
.00040 


Permanent 
set. 


Inch. 
0. 


9. 


.00002 


.00004 


. C0008 


. 00016 


.00038 


.00100 


.00238 


00434 


00632 


Sncoessive 
permanent 
set.    • 


Jneh. 
0. 


.00002 


.00002 


.00004 


00008 


.00022 


00062 


00138 


00196 


00198 


Remarks. 


Initial  load. 


Ultimate  strengtb. 


Failed  by  triple  flexure.    Deflected  obliquely  upward. 


12-INCH   B.  L.  RIFLED   M0KTAB8. 
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No.  1155. 


12  If  R4S  T  Ba 
BR,. 


HarkSy 

Length,  10'\5. 
Dia/iieter,  l''M29. 
SectioDal  area,  1  square  inclL 
Gaoged  lengthy  5* 


ji 


applied  loads. 


I 


'^  /^•L.'ia.". 


^^fidt. 


S,  ooo 
7.  ooo 

K,  OOO 
S».  OfJO 
D,  UOO 
l,0OO 
1»,  OOO 
iCi.OOO 
K-t.OOO 
13,  OOO 
»ft,Oi>0 

arr.ooo 

3»»0OO 

:5i».  ooo 
.40,000 
^x.ooo 

a;*,  000 
X*.ooo 

4';,\JuO 
irt.OOO 


1,  000 

2,  UOO 

3,  000 
-*,  t»oo 
5,  000 
«t.  OOO 
T,  000 
«,  000 
»,  000 

10,000 
11,  000 

1:5,  000 

13,  000 
1-4,000 
15,  000 
IG,  000 
IT.  000 
IH,  000 
10,  000 

20,  iJOO 

21,  000 
if2,  <>00 

23,  000 

24,  000 

25,  000 
20,  000 
2T,  000 
2S,  000 


30,  000 

31,  €K>0 

32,  000 

33,  000 
34,000 
35,000 

3e,  000 

37,000 

38.  000 

30,000 

40,000 

41,000 

42.000 

43,  0€K) 

44,000 

45,000 

46,000 

47,000 

4$<,  000 

4»,  000 

50,000 

«2,460 


Compres- 
sion per 
inch. 


Inch. 
0. 

.00006 

.00010 

.00016 

.00020 

.00022 

.00026 

.00032 

.00040 

.00048 

.00052' 

.00a)6 

.00060 

.00066 

.00072 

.00080 

.00090 

.00092 

.00100 

.00104 

.00112 

.00118 

.00124 

.00132 

.00140 

.00148 

.OOIM 

.00162 

.00172 

.00184 

.00200 

.  00210 

.00230 

.00244 

.00270 

.00302 

.00332 

.00358 

.00392 

.00436 

.00476 

.00518 

.00566 

.00624 

.00082 

.00740 

.00786 

.00850 

.00900 

.00970 


SncceBsive 

coTnpre«- 

sion  per 

inch. 


Ineh. 

0. 
.00006 
.00(K)4 
.00006 
.00004 
.00002 
.00004 
.00006 
.«K)008 
. 00008 
.0C<)i)4 
.00004 
.00004 
.00006 
.00006 
.00008 
.00010 
.00002 
.00008 
.00004 
.00008 
.OOlKK) 
.00006 
.00008 
.  00(M)8 
.00008 
.00006 
.00008 
.00010 
.00012 
.00016 
.00010 
.00020 
.00014 
.00026 
.00032 
.00030 
.00026 
.00034 
.00044 
.00040 
.00042 
.00048 
. 00058 
.00058 
.00058 
.00046 
.00054 
.00050 
.00070 


Permanent 
set. 


Inch. 
0. 


0. 


.00002 


.00008 


00012 


.00022 


.00046 


Siiocessire 

permftnent 

set. 


Inch. 
0. 


.00002 


.00006 


.00004 


.00010 


.00024 


00110 


00258 


00170 


00728 


.00064 


.00148 


.00212 


00258 


Bemarks. 


Initial  loud* 


Ultimate  strength. 


^     Igftiled  l>y  triple  flexure.    Deflected  obliquely  downward. 
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12-INCH    B.  L.  RIFLED   M0BTAU8. 


Ko.  1158. 


Length  lO^'.S. 
Diameter,  l'M29. 
SectioDal  area,  1  square  inch. 
Gauged  length,  b". 


Applied  loads. 

Compres- 
sion per 
inoL 

SacceHsive 
compres- 
sion per 
iuoh. 

Permanent 
set. 

Sucoessire 

permanent 

set. 

Beniarks. 

TotaL 

Per  sqnare 
incn. 

Pound», 

1,000 

2,000 

3.0U0 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

PoundM. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,  OIK) 

14,000 

15,000 

67,550 

IncK 

0. 

.00004 
.00010 
.00014 
.00016 
.00020 
.00022 
.00028 
.00032 
.00036 
.00040 
.00048 
.00050 
.00058 
.00062 

Inch, 
0. 

.00004 
.00006 
.00004 
.00002 
.00004 
.00002 
.00006 
.00004 
.00004 
.00004 
.00008 
.00002 
.00008 
.00004 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Ultimate  strength. 

0. 

0. 

•  •  •  ^V  ««••••« 

14,000 

l.'i.  000 
67.550 

Failed  by  triple  flexure.    Deflected  sidewise. 

12-IVCH  E  L.  EIFLED  MORTARS. 

Chemical  componiion  of  oast-irim  hodin. 


Ten- 
sion 
test 
nam- 
l»er. 

No.  of 
body. 

Mark 

on  spec- 
imen. 

Carbon. 

Manga- 
nese. 

Silicon. 

Snl- 
phor. 

Phos- 
phorus. 

Copper. 

Total. 

Graph- 
iUc. 

Com- 
bined. 

4945 
4946 

81 
81 

BT,.. 

a.  727 
2.451 

1.911 
2.099 

0.816 
0.352 

0.451 
0.449 

1.090 
1.042 

0.066 
0.065 

0.344 
0.317 

0.007 
0.005 

4929 
4930 

33 
33 

BT... 
MT,.. 

2.465 
2.492 

1.908 
1.957 

0.557 
0.535 

0.439 
0.441 

0.940 
1.174 

0.088 
0.089 

0.274 
0.288 

0.006 

o.ooa 

4935 
4936 

34 
34 

BT».. 
MT,.. 

2.577 
2.568 

2.102 
2.009 

0.475 
0.469 

0.439 
0.432 

1.128 
1.128 

0.083 
0.096 

0.327 
0.338 

0.008 
0.008 

4943 
4044 

37 
37 

BT, .. 
MT,.. 

2.508 
2.566 

2.116 
1.895 

0.392 
0.671 

0.462 
0.459 

1.071 
1.034 

0.063 
0.077 

0.250 
0.  246 . 

0.008 

oroo8 

4947 
4948 

38 
38 

BT.  .. 
MT,.. 

2.448 
2.450 

1.840 
1.854 

0.608 
0.605 

0.460 
0.457 

0.987 
1.062 

0.064 
0.061 

0.396 
0.271 

0.008 
0.010 

4954 
4955 

39 
89 

BT,.. 
MT,.. 

2.525 
2.454 

2.113 
1.971 

0.412 
0.483 

0.464 
0.462 

0.911 
1.043 

0.047 
0.058 

0.276 
0.282 

0.008 
0.008 

4964 
4965 

40 
40 

BT,.. 
MT,.. 

2.533 
2.549 

1.903 
1.914 

0.630 
0.635 

0.467 
0.459 

0.940 
0.902 

ao62 

0.066 

0.277 
0.285 

0.009 
0.005 

4976 
4977 

41 
41 

BT,  .. 
MT,.. 

2.290 
2.315 

1.935 
1.960 

0.355 
0.355 

0.464 
0.457 

0.949 
1.156 

0.075 
0.075 

0.251 
0.262 

0.007 
0.007 

4980 
4981 

42 

42 

BT... 
MT,.. 

2.645 
2.540 

2.090 
2.094 

0.546 
0.455 

0.454 
0.470 

0.987 
0.883 

0.081 
0.078 

0.285 
0.280 

0.012 
0.009 

5008 
5009 

42 
42 

BT,.. 

2. 536 
2.522 

1.941 
1.904 

0. 595 
0.019 

0.458 
0.451 

0.686 
0.705 

0.082 
0.070 

0.372 
0.370 

0.005' 
0.005 

1  408i    1 
/  4085    / 

43] 

BT.  .. 
Bli. 

2.519 
2.339 

1.887 
1.881 

0.632 
0.458 

0.451 
0.4b% 

\ 

1.061 
l.OdQ 

\ 

0.075 
0.080 

0.291 
0.267 

\ 

0.010 
0.010 

f 


HBx.-C^- 53  3 


■/• 
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12-INCH    B.  L.  RIFLED   MORTARS. 


Tabuluiion  of  tension  epecimens  from  oast-iron  bodies — Continned. 


No.  of 
test 


607 
608 
609 
610 
611 
612 
613 
514 
515 
616 

4964 
4065 

617 
618 

619 
520 
621 
622 
bZi 
624 
625 
526 

4076 
4977 
527 
628 
629 
530 
631 
632 
533 
631 
635 
636 

4080 
4981 
537 
538 
539 
540 
641 
542 
54.'} 
544 
545 
646 

6008 

5009 
665 
666 
567 
568 
609 
570 
571 
672 
573 
574 


Kamber 
of— 


Mor- 
tar. 


30 
89 
39 
39 
39 
39 
39 
39 
39 

:'9 

40 

40 

40 
40 

40 
40 
40 
40 
40 
40 
40 
40 

41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 

42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 

42 

42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 


Speci 
men. 


3 

4 
5 
6 
7 
8 
9 
3 
4 
6 

1 
1 

8 

4 

6 
6 

mm 

t 

8 
9 
3 
4 
6 

1 
1 
3 

4 
5 

6 

f» 
I 

8 

9 

3 

4 

5 

1 
1 
3 
4 
5 
6 
7 
8 
0 
3 
4 
6 


1 
3 
4 

6 
6 

7 
8 
0 
3 

4 
6 


Position 
in  body. 


Breech. 

do  .. 

. .'.  .do  .  ■ 
. . ..do  .. 
. . .  .do  . . 

do  .. 

— do  .. 

Muzzle 
. ..  .do  . . 
—  do  . . 

Breech. 
Muzzle 


Breech.. 
....do  . .. 

— do  ... 
. . .  .do  . .. 
— do  ... 
. . .  .do  . . . 
— do  ... 
Muzzle  . 
. ..  do  ... 
do  . 

Breech., 
Muzzle 
Breoch . 

do  .. 

. ...do  . ., 

do  ... 

do  .. 

. . .  .do  .. 

do  ... 

Muzzle 
—  do  .. 
do  ... 


Breech . 
Muzzle 
Breech. 

do  .. 

— do  .. 

do  .. 

...  do.. 
. ..  .do  . . 

do  .. 

Mn/zle 
— do  - . 
— do  . . 

Breech . 

Muzzle 
Breech . 

do  .. 

do  .. 

. . ..do  ... 
.--.do  ... 
— do  .. 
, . .  .do  . ., 
Muzzle 
— do  ... 
do  ... 


1    do  . . 

1     Muzzle 
8     Bre<'ch . 

4   do  ■ . 

6   do  .. 

6   do  .. 

7   do  -. 

8  I do  .. 

9   do  . . 

'i     Muzzle 

4  I do  .. 

Bl..do.., 


Location 

of  Bpeci- 

men. 


Inside  . . 
Outside. 
— do  ... 
Inside . . 
...do... 
Outside. 
...do... 
Inside  . . 
Outside. 
do  ... 

Inside . . 
— do  ... 


do  . . 

Outside 

, . . .do  . .. 
Inside . . 
...do... 
Outoide. 
...do... 
Inside . . 
Outside. 
— do  ... 

Inside  .. 

— do  ... 

— do  ... 

Outside. 

.  — do  ... 

Inside . . 

...do... 

Outside. 

...do... 

Inside . . 

Outside. 

...do... 


Len  firth 

of 
stem. 


Inches. 
Grooved 
....do... 
....do  ... 
....do... 

do. .. 

....do... 
...do... 

do  ... 

do  ... 

....do  ... 

23 
23 

(grooved 
. .'.  .do  . . . 

. ...do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

....do . 

23 
23 

Grooved 

. . ..do  . .. 

. ...do  .. . 

do  ... 

do  ... 

— do .. . 

....do... 

do  . . 

...  .do  . . 

do  .. 


Inside . 

do  .. 

....do... 
Outside.  I 

do  ...I 

Inside . .  i 

....do... 

Outside.! 

....do. ..I 

Inside  . . ' 

Outflide. 

do  ... 

Inside.. 

— do ... 

— do ... 

Out.<tide. 

>  •  •  •  U  V  •  •  • 

Inside . . 
...do... 
Outside. 
...do... 
Inside  . . 
Out«ide. 
. ...do  .. . 

Inside . . 
— do ... 

do  ... 

Outside. 
...do... 
Inside . . 
...do... 
Outside. 
...do... 
Inside . . 
Outside. 
...do ... 


23 
23 
Grooved 

..do  .. 

..do  . . 

..do  .. 

..do  .. 

..do  .. 

..do  ,. 

.  .do  . . 

..do  .. 

.  .do  . . 

23 


23 
Grooved 

— do  .. 

— do .. 

do .. 

do  .. 

...do.. 

— do  .. 

— do  .. 
...do.. 

— do  .. 


23 

23 

Grooved 

do  . .. 

— do  ... 
. ...do  ... 

do  ... 

....do . .. 

do  ... 

do  ... 

. ...do  ... 

•  •  •  vUV    •  •  I 


Sec- 
tional 
area. 


Sq.inch. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 


Tensile 
strength 

square 
inch. 


1. 
1. 
1. 
1. 
1. 


00 
00 

00 

0!) 

00 


1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.0) 
1.00 
1.00 
1.00 
1.00 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
].00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


Poundn. 
34,080 
33, 310 
32,700 
34,020 
86,460 
83,490 
83,060 
34,980 
33, 820 
36,360 

32,180 
20,880 


34 
28 

35 
33 
35 
34 
33 
33 
35, 
36 

20 
30 
30 
31 
33 
24 
31 
31 
32 
32 
29 
31 

30 
30 
33 
34 
33 
32 
83 
36 
33 
36, 
31 
32 

26 

31 
33 
33 
36 
27 
34 
35 
35 
34 
33 
38 

30 
31 
32 
34 
32 
26 
36 
36 
36 
36 
83 


840 
850 

970 
660 
300 
460 
990 
180 
100 
130 

850 
850 
450 
700 
360 
800 
050 
750 
950 
400 
900 
300 

360 
100 
350 
200 
660 
300 
650 
600 
900 
250 
900 
850 

410 

990 
510 
370 
600 
720 
890 
220 
210 
550 
900 
100 

660 
100 
900 
050 
150 
350 
300 
650 
350 
150 
600 


Fractnro. 


^5>,W)Q 


Granular 
....do... 
...do... 

do  ... 

do... 

do... 

do... 

do  ... 

do... 

do... 


....do 

Granular,    wtih 

coarse  spangles. 

Granular 

Granular,    with 

coarse  spangles. 

GranuUr 

do 


Spe. 
citto 
grav- 
ity. 


Hard- 
ness. 


7.3345 
7.3363 
7.3068 


7.3333 
7.3350 
7.3292 


.do 
.do 
.do 
.do 
.do 
.do 


..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 

..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 


Granular,    with 
coarse  spangles. 

Granular 

do 


. .  .do 
,..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 


V 


..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
d.0 


>««««*««! 


7.3416 
7.3570 

7.3363 


7.3334 
7.3467 
7.8412 


7.3268 
7.  3377 
7.3334 


7.3239 
7.3361 
7.33J0 


7.8258 
7.3477 
7.3266 


7.3582 
7. 3478 
7.3426 


7.3438 
7.3422 
7. 3232 


7.3470 
7.3448 
7.8371 


7.3337 
7.3413 
7.3051 


17.44 
16.23 
14.08 


18.78 
10.08 
17.62 


16.73 
17.44 

16.56 


20.03 
17.71 
17.26 


17.17 
16.63 
16.00 


19.08 
18.28 
17.36 


16.15 
16.31 
15.51 


10.18 
17.08 
17.00 


17.08 
17.36 
16.23 


10.81 
18.68 
1&38 


16.73 
17.08 
15.86 


\ 


7.8351 
7.3340 
7.3335 


10.60 
10.70 
18.08 


12-INCH   B.  L.  RIFLED    MORTARS. 


163 


12-IHCH  B.  L.  RIFLED  MORTABS. 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  CAST-IRON  BODIES, 


2J  amber  of— 


Xcof 

test. 


I 

1136 
I  1137 
i    1138 

I    1127 

1128 
I12» 

1130 
1132 
U33 

tm 

113S 

1139 
1140 

1141 

1142 

1143 
1144 


1145 
U46 
1147 


U48 
1149 
U50 

1151 

1152 
1153 

1157 
1158 

1159 

1154 

1156 

US« 


Mor-  Spec- 
tAr.    iiueu. 


31 
31 
31 

33 

33 
33 

34 
34 
34 

37 

37 
37 

38 

38 

38 

39 
39 
39 


40 
40 
40 


41 
41 

41 


2 

10 


Position 
in  body. 


Breech. 
do  .. 


2    I  Muzsle  . 


Breech. 


10    |....do... 
2    I  Mnzzle  . 


2 

10 


10 
2 

2 

10 

2 

2 

10 

2 


2 

10 

2 


2 

10 

2 


Breech . 

. do  . . 

Mozzle 

Breech. 


....do  .. 
Maszle 


Breech. 
....do.. 


Muzzle 


Breech. 
— do  . . 
Muzzle 


Breech. 

do  . . 

Mnzzle 


42 

2 

42 

10 

42 

2 

42 
42 

2 

10 

42 

2 

43 

2 

43 

10 

43 

2 

Breech. 
— do  .. 
Muzzle 

Breech. 
.  — do  .. 
Mnzzle 


Breech. 
— do  . . 


Mnzzle 
Breech. 
. . .  .do  . . 

Muzzle 


Location 

of  Bpeci- 

mon. 


Inside 
Kadial 
InRide 


Total 
length . 


Inches. 
19.5 

10.5 

10.5 


.do 


Radial 
Inside 

...do. 
Badial 
Inside 

— do . 


Kadial 
Inside 


....do  . 
Badial 


Inside 


...do. 
Badial 
Inside 


...dp. 
Radial 
Inside 


— do  , 
Radial 
Inside 


— do  . 
RadLil 
Inside 


do  . 

ItiUial 

Inside 

— do  . 

Radial 

Inside 


10.5 
10.5 

10.5 
10.5 
10.5 

10.5 

10.5 

J     10.5 

I 

10.5 
I     10. 5 

i 

10.6 

10.5 
10.5 
10.5 


10.5 
10.5 
10.5 


10.6 
10.5 
10.5 

10.5 
10.5 
10.5 

10.5 
10.5 

10.5 

10.5 

10.5 

10.5 


/ 


Sec- 
tional 
area. 


nitiniate 
strength 

per 

square 

inch. 


Sq.inch.   Povnds. 
1. 00        50, 880 


1 


I 


1.00 
1.00 


10.5         100 


1.00 
1.00 

1.00 
1.00 


1.00 

1.00 

1.00 

1.00 
1.00 

1.00 

1.00 
1.00 
1.00 


1.00 
1.00 
l.UO 


1.00 
1.00 
l.UO 

1.00 
1.00 
1.00 

1.00 
1.00 

1.00 

1.00 

1.00 

1.00 


/ 


60,580 
66,180 

61,000 

60,860 
64,100 

57,150 
52,900 


1.00        61,300 


61,800 

60,800 

67,800 

59. 420 
58,760 

04,710 

61,980 
50,100 
67,000 


61. 680 
61,600 
67,420 


61,250 
63,650 
65,450 

63,550 
62,300 
67,750 

63,790 
61, 050 

68,280 

63,250 

62,450 

67,550 


Manner  of  fail- 
ure. 


Triple  flexure, 
downward. 

Triple  flexnre, 
upward. 

Triple  flexnre, 
horizontally. 

Triple   flexure, 

upward    and 

sidewifto. 
Triple   flexure, 

nidewine. 
Triple   flexure, 

upward. 

Triple    flexure, 

downward. 
Triple    flexure, 

upward.' 
Triple    flexure. 

sidewise    and 

upward. 

Triple  flexure, 
downward 
and  sidewise. 

Triple  flexure, 
upward. 

do 


Spe- 
cific 
irrav- 
Ity. 


....do 

Triple  flexure, 
horizontally 
and  upward. 

Triple  flexure, 
horizontally. 

Triple    flexure, 

upward.  * 
Triple  flexure, 

sidewise. 
Triple   flexure, 

upward. 


do 

do 

Triple  flexure, 
sidewise. 

Triple    flexure, 

obliquely. 
Triple    flexure, 

upward. 
Triple    flexure, 

sidewise. 

Triple  flexure, 
downward. 

Triple  flexure, 
sidewise. 

Triple  flexnre, 
upward. 


....do 

Triple   flexure, 

sidewise. 
do 


Triple   flexure, 

upward. 
Triple    flexure, 

downward. 
Triple    flexure, 

sidewise. 


Hard- 
ness. 


i 


LJZ 


S'oryn^    of  *S'j>e€S'i7?ve7vs 


v> 


i^ 


!0 


Jta 


V 


TNl 


7.^ 


I 


Li 


L 


y7.6 


\ 

V 


€U?Trtpi^B>^^i/OT9/ 


70,n3 


HBx...^. 58  8 


m 


.-  t3o  /-  - 


T — fn 


nr 


TD-^- 


'^^ 


k 


^ 


HEX  ..^^ 53  3 


/■ 


IMSCK  B.  L.  BIPLE  M0&TAB8. 

Diagrams  showing  chemical  compositioD,  tensile  strength,  specific 
gravity,  and  hardness  of  cast-iron  bodies. 

The  fall  lines  in  the  diagrams  represent  results  obtained  with  the 
long  tension  specimens. 

The  mean  resnlts  of  the  grooved  tenacity  specimens  are  plotted 
in  dotted  lines,  rejecting  from  the  averages  and  indicating  on  the 
diagrams  by  dotted  circles  specimens  which  gave  exceptionally  high 
tensile  strength. 
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No.  4921. 

Marks,  P  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Saccemive 

elonntion 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  Minare 
incn. 

Powidf. 
250 
1,250 
2.500 
5,000 
7.500 
8.750 
10,000 
11,250 
11,500 
1L750 
12,000 
12.250 
12.5)0 
11750 
13,000 
13,250 
13,500 
13,750 
14.000 
li500 
15,000 
15.500 
18,000 
IS.  500 
17.000 
17,500 
18.000 
11500 
19.000 
19.500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 

I'oundM. 
1.000 
5,000 
10.000 
20,000 
30.000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
51.000 
52.000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
02,000 
04,000 
96,000 
08,000 
100,000 
102,000 
103,840 

Inch. 

0. 
.000100 
.000300 
.000633 
.000967 
.001133 
.001300 
.001467 
.001533 
.001600 
.004367 
.005333 
.006033 
.006367 
.007000 
.007367 
.008000 
.008500 
.009167 
.010333 
.011333 
.012833 
.014000 
.015333 
.016667 
.018000 
.019667 
.021500 
.023000 
.024667 

-.026667 
.028667 
.031000 
.033333 
.036000 
.039000 
.043000 
.046667 
.051667 
.0600 
.0700 
.0833 

Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000167 
.000066 
.000067 
.002767 
.000966 
.000700 
.000334 
.000633 
.000367 
.000633 
.000500 
.000667 
.C00166 
.001000 
.001500 
.001167 
.001333 
.001334 
.001333 
.001667 
.001833 
.001500 
.001667 
.002000 
.002000 
.002333 
.002333 
.002667 
.003000 
.004000 
.003667 
.005000 
.008333 
.0100 
.0133 

Inch. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Elnsiio  limit. 

0. 

• 

0. 

• 

23.500 

24.0l« 

21,500 
25.000 
25,500 
25,960 

Tensile  strength. 

Genei'al  summary. 

Tagile  strength  per  sqnare  inch  of  original  section poiinils . .  103, 840 

BMtic  limit  per  sqaare  inch  of  original  section do . . .    47, 000 

BoBgation  per  inch  after  rnptnre inch..      .1067 

Boogation  per  inch  under  strain  at  elastic  limit do...  .001600 

Mdnction  in  diameter  at  poin  t  of  rupture do . . .        .  08  4 

ledoctlon  in  areaafler  rupture,  per  cent  of  original  section 27. 6 

PodtioBof  rupture 1".  5  from  neck 

(SttrMter  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Boogation  of  inch  aections ? ".  14, ".  24*. ".  12 


Chemical  composition. 


Total  carbon 

Qiiphitic  carbon 
CoBuaed  carbon 

Ssrr.:::::: 

Jjlpbnr 

'bofpliorua 

cw« 


Per  cent. 

...  0.529 

...  O.OIO 

...  0.519 

..  0.248 

. . .  0. 125 

...  0. 019 

...  0.02r> 

...  (i,<MO 
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EIFLE-BARREL   STEEL. 


No.  4922. 

Mark  H. 

Diameter,  ".504. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongatiou 
per  inch. 

Successive 

Perraaneiit 
set. 

Successive 

permanent 

set 

Bemarks. 

Total. 

Per  square 
iDch. 

clon^ntiou 
per  inch. 

PoundM. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

13,000 

13,500 

14,000 

14,500 

15.000 

15,500 

10,000 

10.500 

17,000 

17,500 

17,080 

Poundt. 
1.000 
5,000 
10.000 
20,000 
30,000 
35,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
66. 000 
58,000 
60,000 
02.000 
04,000 
00,000 
08.000 
70,000 
70,720 

Inch, 
0. 

.000067 
.000267 
.000533 
.000833 
.001033 
.001200 
.001267 
.012667 
.  018267 
.019000 
.020000 
.  021400 
.023000 
.024500 
.025667 
.027667 
.031000 
. 035300 
.040000 
.045333 
.052333 
.0600 
.0700 
."08:i3 
.1067 
.1467 

Inch. 
0. 

.000007 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

* 

Elastic  limit 
Tensile  strength. 

.000200 

• 

.000260 
•   .000300 

0. 

.000200 

.000167 
.000067 

0. 

.011400 
.005600 
.000733 



1 

.001000 

.001400 

.001600 

.001500 

.001167 

.002000 

.003333 

.004300 

.0047(K) 

.005333 

.007000 

.C07667 

.0100 

.0133 

.0233 

.0400 

............ 

" 

1   

i 

1 

.1 

1 



General  summary. 

Tensile  strength  per  square  inch  of  orieiual  section pounds. .    70, 720 

Elastic  limit  per  sanare  inch  of  originsu  section do. . .    41. 000 

Elongation  per  inch  after  rupture inch. .      .  2800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001267 

Reduction  in  diameter  at  point  of  rupture do. . .        .164 

Seduction  in  area  after  rupture,  percent  of  original  seittioii tf.7 

Position  of  rupture V'.Titnmx  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".19,  ".40»,  ".19 

Chemical  composition. 

Per  cent. 

Total  carbon 0.402 

Graphitic  carbon 0. 012 

Combined  carbon 0. 390 

Manganese 0.151 

Silicon 0.094 

Sulphur 0.020 

Phosphorus 0. 025 

Copper 0. 000 
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ferks,  S  J  E  X  P. 

hmeter,  ^\534:. 

H:tioBal  area,  .25  square  inch. 

\nged  length.,  3". 


ppljed  loads. 


'  Per  so  u 
Idcik 


£loii^tion 
I    per  inch. 


5,  OOO 
10,  OOO 
20.  OOO 
30.  OOO 
35.  OOO 
40.  OOO 
45.  OOO 
50,  OOO 
55,  OOO 
60,  OOO 

65,  OOO 

66,  OOO 

67,  OOO 

68,  OOO 

69.000 
70,  ilOO 
72,  OOO 
74.  OOO 
76.  OOO 
78,  OOO 
gil.  OOO 
82,  GOO 
g4.  OOO 
8e,  OOO 
88.  OOO 
90,000 
91,  OOO 


f 


o. 

.000100 
.  000300 
.O0O667 
.  OOIOOO 

.ooiaoo 

.001333 

.001500 

.001667 

.001833 

.002000 

.002167 

.002200 

.002267 

.002333 

.024733 

.025667 

.027000 

.020007 

.  O:{4000 

.037607 

.041667 

.0467 

.05.33 

.0600 

.0700 

.0833 

.1100 

.1533 


SaooesAive 

eloDi^atioD 

per  inch. 


Permanent 
Bet. 


Inch. 

.000100 

.000200 

.000307 

.000333, 

.000200 

.000133 

.000107 

.000107 

.000166 

.000167 

.000167 

.000033 

.000067 

.000066 

.022400 

.000934 

.001333 

.002667 

.004333 

.003667 

.004000 

.005033 

.0066 

.0067 

.0100 

.0183 

,02ffl 

.0433 


Ineh. 


0. 
0. 


0. 


0. 


Bacceralve 

permanent 

set. 


Bemarks. 


Ineh. 


0. 


Initial  load. 


BlaatioUmli. 


Tensile  atren^h. 


Gejieral  summary. 


kstrenethper  square  inch  of  original  section ponnds.. 

ic  limit  per  8quar«  inch  of  originaJ  section do... 

ptUm per Inct  after  ruptope..........  ..     inch.. 

ntun  per  incb  under  strain  at  elastic  limit do . . . 

icHonindiameteratpolntofmpture do... 

action  in  area  after  mptare,  per  cent  of  original  section 54. 6 

tMmofmptnre 1".  4  from  neck 

ncter  of  broken  nurface fine  silky 

iRationofinchaoctioiie-.- % ".14. ". 38*. ". 23 


91,000 

68,000 

.2500 

.002333 

.184 


Chemical  composition. 


Per 


al  carbon - 

i|ihitic  carbon, 
abined  carbon 

gtn«se 

eon.......... . 

phnr 

wphorns 

mr 


cent. 
0.287 
0.011 
0.276 
0.570 
0.169 
0.045 
0.026 
0.000 


i 
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RIFLE-BARREL   STEEL. 


No.  4925. 

Marks,  Ai 

Diameter,  ".504. 

Sectional  area,  .25  sqaare  incb. 

Gauged  length,  3". 


Applied  loads. 

EloDOfation 
per  inch. 

Sucoessive 

elongation 

per  inch. 

Fermaneut 
set. 

SoceessiTe 

permanent 

set. 

Semarks. 

Total. 

Per  square 
iucn. 

PoundM. 
250 
1,250 
2,500 
5.000 
7,600 
10,000 
11,250 
12. 500 
13,750 
15,000 
16. 250 
16,500 
16,  750 
17.000 
17,250 
17, 500 
18,000 
18.500 
19.000 
19,500 
20, 000 
20. 500 
21, 000 
21,  500 
22,000 
22, 500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
27,620 

Pound*. 
1,000 

6,000 
10, 000 
20,000 
30,  000 
40,000 
45.  000 
50.000 
^5, 000 
60, 000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72  000 
74, 000 
76, 000 
78,  000 
«0.000 
82, 000 
84,  0(K) 
80. 000 
»H, 000 
90, 000 
02,000 
04,000 
96. 000 
98, 000 
100, 000 
102,  OQO 
104.  000 
106, 000 
108,  000 
110, 000 
110, 080 

Inth. 
0. 
.000100 
.000300 
. 000633 
.001000 
.001333 
.001533 
.001700 
.001867 
. 002033 
.  0022:J3 
.006667 
.008833 
.009433 
.010000 
.011000 
.  012333 
.013833 
.015600 
.017000 
. 019167 
.021167 
.022667 
.024333 
.026667 
.029667 
.  032000 
.  034667 
.  037333 
.041000 
.045000 
.  0,500 
.  0567 
.  0Q3 
.0767 
.1067 

Inch. 
0. 
.000100 
.000200 
.  000:i33 
.  000367 
.000333 
.000200 
.000167 
.000167 
.000166 
.  000200 
.004434 
.002106 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  Umii. 

0. 

.000033 

.000033 

. 000507 
.001000 
.001333 
.001.500 
.001167 
. 001500 
.002167 
. 002000 
. 001500 
.001666 
. 002334 
. 003000 
.  0023;i3 
.  002G<57 
.002666 
.003667 

............ 

' 

1 

1 

: 

>>•■.*.••■•.    ••■...•...•* 



.004000 

.0050 

.0067 

.0006 

.0134 

.0300 

1 

1 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poniids..  110,080 

Elastic  limit  per  squ.'^re  inch  of  original  section do. . .    65, 000 

Elongation  per  inch  after  ruptore inch..      .1367 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002233 

Hoduction  in  diameter  at  point  of  rupture do. . .        .  054 

Kednction  in  area  after  rupture,  i>er  cent  of  origiDal  section IB.  3 

Position  of  rupture 1".37  from  neck 

Character  of  broken  surface granular,  dull  ecoentrio  spot 

Elongation  of  inch  sections ".13,  ".18*,  ".10 

Composition  combined  carbon,  per  cent ■ 0. 290 
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No.  4926. 

Marks,  As. 

Mameter,  ''.564. 

SectioDai  area,  .25  sqaare  inch. 

^mged  length,  3 ''. 


applied  lomd». 


iMl 


Per 


inc. 


ICil 


nAf-e 


1,  OOO 

&,000 

10,000 

ao,  OOO 

80,000 
40,  OOO 
45.  OOO 
so,  OOO 
S5.€KtO 
00,000 

61.  OOO 

62,  0€P0 

63.  OOO 

64,  OOO 

65.  OOO 

66,  OOO 
68,  OOO 
70,  OOO 
72,  OOO 
74,  OOO 
76,  OOO 
78.  OOO 
80,  OOO 
82,  OOO 
84.  OOO 
86,  OOO 
88,  OOO 
90,  OOO 
92,  OOO 
04,000 
96,000 


'Eloni^atloii 
per  inch. 


Tn€h. 
O. 

.000067 

.000300 

.000633 

.000967 

.001300 

.  O01467 

.  001667 

.  001800 

.002000 

.002033 

.013333 

.  014333 

.  015000 

.  015833 

.  017333 

.  019000 

.  020667 

.  022000 

.026667 

.  029667 

.032667 

.036000 

.039667 

.0433 

.O5O0 

.0567 

.0633 

.0767 

.0967 

.1600 


SncceMive 

eloD^tion 

per  inch. 


Inch. 


0. 


.0(10067 

.000233 

.000333 

.000334 

.000383 

.000167 

.000200 

.000133 

.000200 

.000033 

.011300 

.001000 

.000667 

.000833 

.001500 

.001667 

.001667 

.001333 

.004667 

.003000 

.003000 

. 003333 

.003067 

.003633 

.0067 

.0067 

.0066 

.0134 

.0200 

.0633 


Permaneiit 
set. 


Inch. 


0. 
0. 


Sacc«MiTe 

permanent 

set. 


Inch. 


0. 


0. 

6.' 


Remarks. 


Initial  load. 


Elastio  limii. 


Tensile  strength. 


General  summary, 

.*^«irtii  i>«ftT>  Aonare  Snch  of  original  section ponnds..    06,000 

tSveTSao^in«h<»'<>riginarseoUon do...    61.000 

S^lncfi  after  niptare inch..      .2233 

S^TOrincSttuder  strain  at  elastio  limit do...  .002033 

Sroto^Alametera.*  point  of  rupture................ do...        .144 

^011  In  area  after  rapture,  per  cent  of  original  section 44. 6 

tttettotTuptar©  ..-^ l".71Jomneck 

inrtCT  of  hTokon  Burf aco fine  silky 

SSSrof  inch  .ecttons ".15,".38*  "  14 

B^iUonooiDbliied  carbon,  per  cent 0.320 
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RIFLE-BARREL   STEEL. 


No.  4937. 

Marks,  4. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Suoceaaive 

eloneatioD 

per  inch. 

Permanent 
set. 

Snceeiisive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds. 
2«0 
1,250 
2,500 
6,000 
7,500 
10,000 
12,500 
15,000 
15,250 
15,500 
16,750 
16,000 
16.250 
16,500 
10,750 
17, 000 
17,250 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,380 

Pounds. 

1,000 
5,00U 
10,000 
20,000 
30,000 
40, 000 
50.000 
60,000 
61,000 
62,000 
63.000 
64,000 
65.000 
66.000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02. 000 
94,000 
96,000 
97,620 

Jneh, 
0. 

.000067 
.000300 
.000633 
.000967 
.001300 
.001633 
.002000 
.002033 
.012333 
.012833 
.013067 
.014267 
.015500 
.016667 
.017333 
.018133 
.019607 
.022000 
. 024333 
.027000 
.029833 
.  033000. 
.0367 
.0400 
.0433 
.0500 
.0600 
.0667 
.0707 
.1000 

Jneh. 
0. 

.000067 
.000233 
.000333 
.000334 
.000333 
.000333 

.ooo;«7 

.000033 

.010300 

.000500 

.000834 

.  001000 

.001233 

.001107 

.000666 

.000800 

.001534 

.002333 

. 002333 

.  002667 

. 002833 

.  003167 

.0037 

.0033 

.0033 

.0067 

.0100 

.0067 

.0100 

.0233 

Inch. 
0. 
0. 

Jneh, 
0. 

Initial  load. 
Elasticllmit. 

Tensile  strength. 

1 

0. 
0. 
0. 
0. 

"" 

1 

, 

General  sumtaary. 

Tensile  strength  per  square  inch  of  original  section INmnds. .    07, 520 

Elastic  1  imit  per  square  inch  of  original  section do . . .    61, 000 

Elongation  per  inch  after  rupture inch. .      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

Eeduction  in  diameter  at  poi q  t  of  rupture do . . .        .184 

Keductiou  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture 1".  3  from  neck 

Character  of  hroken  surface fine  silky 

Elongation  of  inch  sections ".  30*, ".  27*. ".  12 
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No.  4038. 

ueterj  '',564. 

ODal  area,  ,25  square  inch. 

ed  length,  3'\ 


nJioadJ9. 


JSloji£;ation 


Versqnarel    P«^  ^icli. 
inch. 


Fotmds. 

l,UOO 

5,  OCX) 

lO.OOO 

20,  coo 

80,000 

to,ooo 
k;,  ooo 

AOOO 
7,000 

s.ooo 

KOOO 
KOOO 

uooo 

.000 

;.  000 

1.000 
1,000 

:,ooo 

,000 

1,000 

l.OOO 

KOOO 

J,00O 

l,00O 

5,000 

8,00O 

iO,OCO 

l2,00O 

M,00O 

96,00O 

9B.00O 

100,000 

102,000 

\04.00O 

104,880 


o. 

.  OOOIOO 
.  CM>U3O0 
.  OiH>o:i3 

.  001333 
.  001C967 
.  001867 
.  001933 
.  007833 
.  008033 


OX0933 
0 12333 

oi^«ooo 

01.S333 
016033 
Ol.85eT 
O^S0333 
022l€r7 
023933 


.  028000 
.  O3O607 
.  033333 

.  oaaooo 
.  o-too 

.04^33 
.  0A07 
.0&33 


.0700 
.0»33 
.1233 


Sacoessive 

elos  elation 

per Inch. 


Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000334 
.000200 
.000066 
.003900 
.000200 
.000400 
.001234 
.001266 
.001400 
.001667 
.001333 
.001600 
.001634 
.001766 
.001834 
.001760 
.002067 
.002000 
.002667 
.002666 
.002667 
.0040 
.0033 
.0034 
.0066 
.0067 
.0100 
.0133 
.0100 


Fermaneiit 

B6t. 


0. 
0. 


Inch, 


0. 
0. 


SoocesaiTO 

permanent 

set. 


Inch. 


0. 


Remarks. 


iDitial  load. 


ElaaUc  limit. 


Tensile  strength. 


General  summary. 


.,  •»A«>  mnt^ax^  Incb  of  original  section pounds 

J^T^U^   i««^  *»'  ^"S*"'*  "^**^° .*^ 

*  ~4 «!.Vi>  «ft«r  nx-p^^r© inch 

^^*-  J?»™S»r«fi«inat«l«««cUmit do. 

^rdi^me™a^IS^int  of  rupture  do. 

niittu*'"^^^^  rupture,  per  cent  of  original  section 


&ia 


104,880 

67,000 

.1667 

.001933 

.074 

24.6 

1".6  from  neck 


®^  VwJ^i^Varfioe granular  at  circumference,  50  per  cent ;  silky  at  center,  60  per  cent 

[^  ^t  Knt<.\%  HActlons "• ".  12,  ".  26*, ".  12 


o{  ineh  sections. 
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BIFLE-BARREL   8TEEL. 


No.  4949. 
Marks,  10. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Applied  loads. 


L 


Total. 

Per  sqnaro 
incD. 

Poundn. 

Pounds. 

250 

1,000 

1,250 

5,(K)0 

2,500 

10, 000 

5,000^ 

20.000 

7.500 

30.000 

10,000 

40,000 

11.  250 

45,000 

12,  500 

50,000 

13, 750 

55.000 

15,000 

60,000 

15,  250 

61.000 

15,500 

6*i.  000 

15,750 

6;J,000 

16,000 

04,000 

16, 250 

65.000 

16,500 

66,  000 

16,750 

67.  (K>0 

17,000 

68,000 

17. 250 

69,  000 

17,  500 

70,000 

18, 000 

72,  000 

18, 500 

74,000 

10.000 

70.  000 

10,500 

78,  000 

20,000 

80.  OuO 

20,500 

82,000 

21,000 

84.000 

21,500 

80,  000 

22,000 

88.000 

22, 500 

90,000 

23, 000 

92. 000 

23, 500 

94.000 

24.000 

96.000 

24,500 

08,000 

25,  (HK) 

100, 000 

25,500 

102,  000 

26.000 

104,000 

26,500 

106,000 

27, 000 

108,000 

27.500 

110,000 

28,000 

112,000 

28,500 

114,  000 

29,000 

116.000 

29,600 

118,  000 

30,000 

120,  000 

30, 110 

120, 440 

Elongation 
}»or  inch. 


SacccBAivo 
elongation 
X)er  inch. 


Inch. 
0. 
.000100 
.000300 
.000633 
. 001000 
.0013.33 

.001500 
.001607 

.001867 
.002033 
.  002067 
.002133 
.  002200 
.002300 
.004000 
.00(>0,)o 
.  00(>6oo 
.  007300 

•  ^^Ss 

. 008oqq 
.  0006(17 

.  0108^; 

.0120^7 

.0133,0 

.  0146^7 

.0161^ 

.0175ji 

.0190^5 
.  0203."« 

.02161;^ 
.  02:i35i 
.02462? 
.0264XA 

.0288IS 

.0306^ 

. 0333"' 

.0367 

.0400 

.0433 

.0467 

.0500 

.  0567 

.0667 

.0767 

.1067 


Permanent 
set. 


Inch. 
0. 

.000100 

.  OlH)200 

.000333 

.000367 

.000333 

.000187 

.000167 

.000200 

.000166 

.000034 

,000066 

.000067 

.000100 

.001700 

.002000 

.000600 

.  000733 

. 000500 

.000667 

. 001167 

.001166 

. 001234 

. 001266 

.00I3:U 

.001500 

.  001333 

.  001500 

.001333 

.001334 

.001666 

. 001334 

. 001733 

.  002433 

.0(US34 

. 002633 

.0034 

.0033 

.0U33 

.0034 

.  0033 

.0007 

.0100 

.0100 

.  0300 


Inch. 


0. 
0. 


Suoceasive 
permanent 


Inch. 


0. 


Initial  load. 


Elaatiolimftk 


Tenaile  atrength. 


General  aummary. 

Tensile  atrength  per  square  inch  of  original  Kection ponnda. .  120, 44C 

Elaittic  limit  per  aqunre  inch  of  original  aection do...    63,000 

Elongation  per  inch  after  rnptare inch..      .  1267 

Elongation  per  inch  under  strain  at  elafltio  limit do. . .  .  002200 

Reduction  in  diameter  at  point  of  rupture do...        .064 

Keduction  in  area  alter  rapture,  per  cent  of  original  Hoct ion 18. 3 

Position  of  rupture "95  from  neck 

Character  of  broken  surface granular,  dull  spot  at  center 

Elongation  of  inch  sections ".14*.  ".14,  ".10 

Chemical  composition. 

Per  cent. 

Total  carbon 0. 482 

Graphitic  carbon 0. 031 

Conibined  carbon 0. 451 

Hanganese , . . .  0. 761 

flJJloon 0.184 

BaJpbuT. 0.145 

Pbo»pboru» 0.061 

Copper, ,.,.,, .,,., ...,„..,•..,.*•.„„*,,  0.019 
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No.  4950. 

Marts,  11. 

Diametery  '^.564. 

Sectiooal  area,  .25  square  inch. 

Gaoled  length,  3'^ 


/" 


.LI 


Applied  loAds. 


Total. 


Per  aoQAre 


in 


aoo. 


250 

I.250 

5.00O 

7,500 
10,000 
ll,250 
12,54X1 
13.730 
[5,000 
1&.230 
15.5UO 
15,750 
1«,1)00 
lS,2dO 
16.50O 

1«,750 

n,c»o 

n,250 
11.500 
1ft,  OOO 
\«,50O 
W,W)0 
19,50O 

M,5uO 

%1,<M0 
11.500 

n.oco 

22,  am 

n.ooo 
n,5oo 

24,000 

24.500 

^000 

25,500 

26^000 

2S.500 

27.000 

27.500 

28.000 

2S,260 


1.  OOO 
5,000 
lO.  OOO 
20.000 
30,000 
40,000 
4o,  OOO 
50.000 
&5,  000 
GO,  OOO 
Gl.OOO 
02,  OOO 
03.000 
<M,  000 
05,000 
OG.  000 
G7.000 
6A,O00 
00,000 
TO.  000 
72,000 
74,  WW 
70,000 
7H,000 
80.000 
82.000 
84.000 
86.000 
88.000 
00.000 
D2.000 
04.000 
06,000 
»8.000 
100. 000 
102.000 
104,000 
100.000 
108,000 
110.000 
112.000 
113, 040 


Elongation 
per  Inch. 


IfUh, 

0. 

.000007 
.000300 
.000033 
.000M7 
.001333 
.001533 
.001700 
.001833 
.002033 
.0020G7 
.002100 
.002187 
.002200 
.002233 
.002300 
.009000 
.009000 
.010000 
.010607 
.012000 
.013500 
.015000 
.010607 
.018333 
.010833 
.021500 
.023333 
.025200 
.027333 
.029607 
.031667 
.034333 
.03417 
.0400 
.0433 
.0500 
.0507 
.0633 
.0733 
.0000 
.1267 


Socceaiiire 

elongation 

per  Inch. 


Inch, 
0. 

.000067 
.000233 
.000333 
.000334 
.00036G 
. 000200 
.000107 
.000133 
.000200 
.000034 
.  00003:^ 
.000067 
.000033 

.00003:1 

.OO0U67 

.006700 

.000600 

.000400 

.000667 

.  001333 

.001500 

.001500 

.001607 

.00104)0 

.OOIGOO 

.001667 

.001833 

.001807 

.002133 

.002331 

.002C0O 

.002666 

.  002:167 

.0033 

.0033 

.0067 

.0067 

.0066 

.0100 

.0167 

.0367 


Permanent 
set. 


0. 
0. 


Jneh. 


Sncceasive 

permanent 

set. 


0. 


Inch. 


Remarks. 


Initial  load. 


0. 


0. 


0. 


ElasUo  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds . .  113. 040 

Bastie  limit  per  sqnare  inch  of  originsi  section do. . .    60, 000 

Boagationpwr  inch  after  mptnre inch..      .1667 

BoBgatioB  per  inch  under  strain  at  elastic  limit do...  .002300 

SfidaetioB  in  diameter  at  point  of  mptore do. . .       .074 

Bdactiott  in  area  after  rapture,  percent  of  original  section 24.0 

iWltioB  of  mptiire l'M7  firamneck 

GWacter  of  broken  surface granular,  60  percent;  silky,  40  per  cent 

BMgaUoD  of  inob  sections ".  14, ".  1^,  ".  17* 

H.  Ex.  92 13 
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RIFLE-BARBEL   STEEU 


No.  4951. 

Marks,  12. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


P(nmd8. 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15.250 
15,500 
15.750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,040 


Per  sqaare 
incn. 


Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
60,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
108, 160 


Eloneation 
per  mob. 


Jneh. 

0. 

.000067 
.000300 
.000633 
.000967 
.001300 
.001467 
.001667 
.001833 
.002000 
.002067 
.009333 
.010000 
.010500 
.011300 
.011767 
.012667 
.013333 
.014000 
. 014667 
.010333 
.018000 
.019667 
. 021333 
.  02:^333 
.025500 
.027333 
. 029767 
.  032167 
.  03.')(K)0 
.  0.17500 
.040667 
. 044667 
.0500 
.OGOO 
.0667 
.  0733 
.0900 
.1167 
.1400 


Sacc68«1ve 

elongation 

perlnch. 


Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.000333 
.000167 
,000200 
.000166 
.000167 
.000067 
.007266 
.000667 
.000.500 
.000800 
.000467 
.OOOPOO 
.000666 
.000667 
.000667 
.001666 
.001667 
.001667 
.001666 
.002000 
.002167 
.0018;)3 
.002434 
.002400 
.002833 
.002500 
.  003167 
.004000 
.005333 
.0100 
.0067 
.0066 
.0167 
.0267 
.0233 


Permanent 
set. 


Inch. 


0. 
0. 


Succeaalve 

permanent 

set. 


Remarks. 


0. 


Ineh. 


0. 


I    0. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strongtli. 


General  summaiTf, 


Tensile  strength  per  sqnare  inch  of  original  section pounds . .  108, 160 

Elastic  limit  per  square  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rupture inch . .      .  2100 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002067 

Reduction  in  diameter  at  point  of  rupture do...        .144 

Reduction  in  areaafter  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture .' 1".  7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  13, ".  37*, ".  18 
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No.  4952. 

Marks,  13. 

Diameter,  '^564. 

Sectiooal  area,  .25  square  inch. 

Gangred  leng^th,  3". 


applied  loAcLs. 


^'     I         mch. 


OOO 


1,000 

5.000 

10,000 

ao.ooo 

30,000 

4O,0db 
415.000 
150,000 
55,000 

eo.ooo 

Gl.COO 
02,000 
63,  OOO 
04,000 
€(5,000 
CMS.  000 
«7.  OOO 
«8.000 

e9,  OOO 

TO.  OOO 

T2,  OOO 

T4.0O0 

76.  OOO 

T8.  OOO 

80,  OOO 

82.000 

84,000 

86.000 

88,000 

90.000 

92,  OOO 

94,000 

96,000 

98.000 

100,000 

102,000 


EIon^tioD 
per  inch. 


Jneh, 
0. 

.000007 
.000300 
.000633 
.000067 
.001300 
.001467 
.001667 
.001800 
.002000 
.002033 
.002067 
.002100 
.002133 
.002200 
.002300 
.002967 
.006167 
.007667 
.008667 
.010833 
.012667 
.015000 
.017000 
.019333 
.021667 
.024383 
.027000 
.030333 
.03:1667 
.037667 
.042333 
.0500 
.0600 
.0700 
.1033 


Succesaive 

elonffsiinn 

perlnch. 


0. 

.000067 
.000233 
.000333 
.000334 
.000333 
.000167 
.000200 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000067 
.000100 
.000667 
.003200 
.001500 
.001000 
.002166 
.001834 
.002333 
.002000 
.002333 
.002334 
.002666 
.002667 
.003333 
.003334 
.  0040iH) 
.004660 
.007667 
.0100 
.0100 
.0333 


Permanent 


Inch, 


0. 
0. 


Hucccssire 

permanent 

set. 


Inch. 


0. 


0. 
6. 

iii 


Romarka. 


Initial  load. 


Elastio  limit 


Tensile  atrengtb. 


General  Bummary, 

Tcun^  strenstb  per  square  inch  of  original  section pounds..  102,000 

Bi»tic limit  per  square  inch  of  original  section do...    65.000 

Bflttgadon  per  incn  after  rupture inch..      .2283 

Ekmntion  per  inch  nnder  strain  at  elastic  limit do...  .002200 

ladnction  in  diameter  at  point  of  rupture do . . .       .  194 

Be&netionin  area  after  rupture,  per  cent  of  original  section 57.0 

Powtionofruptaro.-.-.- -•-  l".7fromneck 

Chsracter  of  broken  anrfece iim*  silky,  serrated 

nNi9iti<m  of  ineh  sections ".  13, ".  41*, ".  13 
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RIFLE-BARREL   STEEL. 


No.  4956. 

Marks,  14. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
16,000 
10,500 
17,000 
17,600 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,380 


Per  aqaare 
inon. 


PoundM. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
60.000 
51.000 
52.000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,UO0 
68,000 
70, 000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
00,000 
92.000 
94,000 
96,000 
98.000 
100,000 
105, 520 


Elonntion 
per  mob. 


Inch. 
0. 

.000100 

.000333 

.000667 

.001000 

.001367 

.001867 

.001033 

.002200 

.006167 

.006733 

.007267 

.007933 

.008433 

.000083 

.009500 

.010333 

.011607 

.012833 

.014167 

.015667 

. 017333 

.018667 

.020333 

.022000 

. 023667 

.026000 

.028000 

.030000 

.032333 

.034667 

.037338 

.0400 

.0467 

.0533 

.0600 

.0667 

.1433 


Snccesaive 

elongation 

per  inch. 


Jneh, 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000500 
.000066 
.000267 
.  003067 
.000566 
.000534 
.000006 
.  0005-tK) 
.000(>00 
.000467 
. 000833 
.001334 
.001166 
.001334 
.001500 
.  001660 
.001334 
.001666 
.001667 
.001067 
. 002333 
.002000 
.002000 
. 002333 
.0023.34 
.002666 
.002(H)7 
.0067 
.0066 
.0067 
.0067 
.0766 


Permanent 
set. 


Inch, 


0. 
0. 


0. 


Soccesslve 

perman<ftit 

set. 


0. 


Jneh. 


.000U67 


.0000.7 


Remarks. 


Initial  load. 


Elastic  Umik 


Tensile  strengtb. 


General  aummai'y. 

Tensile  stren^h  per  sqnare  inch  of  original  section pounds..    105,520 

Elasticlimit  per  sauaro  Inch  of  origtnu section do...      51.000 

Elongation  per  incli  after  rupture inch..       .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001933 

Reduction  in  diameter  nt  point  of  rupture do...         .004 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.6 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections ".  14,  ".  29*.  ".  16 


Chemical  composition. 

Percent. 

Total  carbon 0.682 

Graphitic  carbon 0.022 

Combined  carbon 0.660 

Manganese 0.547 

Silicon 0.000 

Sulphur 0.025 

Phosphoroa 0.060 

Copper , , ,..,. ,.  ^096 


BIFLE-BARREL   STEEL. 
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No.  4968. 

Marks,  15. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

SloDcatJon 
per  uich. 

Sacceesive 

elongation 

perinoh. 

Permanent 
set. 

Succeasive 

pumanont 

set. 

Bemarks. 

Total. 

Per  MTDAre 
inch. 

Pounds. 

250 

1,250 

2.500 

5,000 

7.500 

10,000 

11,250 

12.500 

13,000 

13,500 

12,000 

12,250 
12,500 
12,750 
13,0C0 
13.250 
13,500 
13,750 
KOOO 
14.500 
15.000 
15.500 
16,000 
16.500 
17.000 
17.500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21.500 
22,000 
22,450 

Pound», 
1.000 
5,000 
10.000 
20,000 
30,000 
40.000 
45,000 
50.000 
52,000 
64,000 

48,000 

49,000 
50,000 
51,000 
62,000 
53.000 
64,000 
55,000 
66.000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
89.800 

Ineh. 
0. 

.000067 
.000300 
.000633 
.000967 
.001333 
.001500 
.001667 
.001733 
.001800 
(   .005667 
>    .011367 
.011600 
.011033 
.012600 
.012933 
.013400 
.014500 
.015000 
.015867 
.017667 
.019933 
.022333 
.024400 
.026667 
.029333 
.031667 
.034667 
.038000 
.041667 
.0467 
.0567 
.0633 
.0700 
.0800 
.1000 
.1600 

0. 

.000067 
.000233 
.000333 
.000334 
.000366 
.000167 
.000167 
.000066 
.000067 
.003867 
.  005700 
.000233 
.000333 
.0006G7 
.000333 
.000467 
.001100 
.000500 
.000867 
.  0018i)0 
.002266 
.002400 
.002067 
.002267 
.002666 
.002334 
.003000 
.003333 
.003667 
.005033 
.0100 
.0006 
.0067 
.0100 
.0200 
.0600 

Inch, 
0. 
0. 

Ineh. 
0. 

luiUslload. 

0. 



0. 



1 

Elastic  limit:  load  fell. 

1 

Tensile  strength. 

"'"     "1            

i 

1 

i 

.••...... ...|. ........... 

) 

1 

', 

! 

1 

1 

...... ......1............ 

t 

j 

1 

General  summarif. 

Tensile  strength  per  square  inch  of  original  section pounds . .    89, 800 

19astlc  limit  pa*  sautfe  inch  of  original  section do...    54,000 

Elongation  per  inon  after  mptnre in ch . .      .  2333 

BoDgation  per  inch  nnder  strain  at  elastic  limit do ...  .  001800 

Redaction  in  diameter  at  point  of  rupture do...       .124 

Sedaction  in  area  after  rupture,  per  cent  of  original  section 30. 2 

PsiftioB  of  rupture i ".7  from  neck 

IHiaracterof  broken  surface silky 

BsBgationof  inchsections ".  17, ". 85*,  ".  18 

Chemical  oompoaition.  _  . 

•^  Per  cent. 

Total  carbon 0.510 

Gfapbitic  carbon 0.025 

Coobiiied  carbon 0.486 

IfsBcaaese 0.161 

Silioan..'. 0.136 

Soiphur 0.019 

PhMphoroa 0. 046 

Coppv 0.020 


RIFLE-BARREL   BTEEL. 
No.  4066. 


Marks,  14. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  lengtb,  3". 


Applied  loiulB. 

sr 

,_. 

SoscMilve 

K.™^ 

^•w      "'I^"" 

^^"Sil"."  % 

•ao         1,000 

ziwo         loiooo 
s.ooo         so.ooo 

io!ooo         4o!ooo 

Intk. 

..I06OT 

1.11387 

."<«433 
! 011887 

!o»ooo 
iosoooo 

.032338 
.OM««T 

.03TB31 

.*«oo 

,M87 
.0M3 
..■Alio 

InA. 

000387 
0O05:i4 

Intk. 

i<«h. 

0. 

Iiilll.llo^ 

"- 

.0001)87    1       .0000,7 

ElHUc  limit. 

a.uuo 
sluo 

13, 7M 

^ooo 

IRSOO 
•,000 

7^000 
J.»0 
B.OOO 

g,wo 

20,' 000 

1.000 
1,500 

M,MO 

m]500 
£4.000 

2*.  r,.Hi 

Soliitw 

uluoo 
8a;  000 

84,000 
St  000 

78!oiW 
60.000 
82,000 
M.OOO 
88.000 
88,000 
BO.  000 
12,000 

so!  000 
lOSiSL^O 

w>v.m 

WUMO 

002088 
002iM)7 

oosa 
coa7 

0788 

Ten-no  iliwigtb. 

Blons" 
Elongf 
KedDcn   : 

Posltloi'i'.' 


mfrth  per  aqnun  ino 


illk;.  intuapenad  irlth  gnuiuiir 

Chtmieal  eompotilion. 


' 


RIFLE-BABREL   STEEL. 


Duplicate  of  No.  4959. 
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No.  4996. 

Marb,  16  D. 

Dimeter,  ".564. 

Sectional  area,  .25  square  inch. 

ftwged  length,  3'\ 


Applied  loads. 


Persoiure 
iaoii. 


I    ner  inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
51000 
54,000 
56.000 
58,1100 
M.OilO 
82.000 
61,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
82.000 
»i,00O 
86.000 

gg.ooo 

00,000 

92.000 

04.000 

96,000 

98,000 
100.  OOO 
102.000 
104.000 
106,000 
108,000 
110,000 
112,000 
114.  OOO 
116,000 

118,000 

119,200 


Tnch. 

L 

.  000133 

.000333 

.000007 

. ooiooo 

, 001367 

, ooieer 

001733 
001833 
002B33 
004107 


005733 


.007-433 
.  0O8307 
.  009333 
. 010333 
. 011300 
.  012400 
.  013400 
.  014500 

010733 
. 017007 
.OlOl oo 

ot>oooo 

1  021»33 
023307 

Io24833 
0:f0000 

'  02«100 

.  oti*n«*7 

.03100^ 

.<>333 

.0307 

.0400 
.  04:*3 
,0467 
,0533 
.0600 
.0067 
.0707     - 
.  1007 


Sncce-Hsive 

eloneation 

per  Inch. 


Inch. 
0. 

.000133 

.000200 

.OOOU34 

.000333 

.000367 

.000300 

.000066 

.000100 

.001000 

.001334 

.000800 

.000766 

.000034 

.000766 

.000934 

.000966 

.001000 

.000967 

.001100 

.  001000 

.001100 

.001167 

.001066 

.001234 

.001133 

.001500 

.001333 

.001434 

.001466 

.  001767 

.001500 

.002067 

.001500 

.  001633 

.0034 

.0033 

.0033 

.0034 

.0066 

.0067 

.0067 

.0100 

.0300 


Permanent 
set. 


Iiieh, 


0. 
0. 


Succcesive ! 

pennancut 

set. 


.  Inch. 
0. 


Remarks. 


Initial  load. 


0. 


0. 


.0000J3 


.000033 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Wt...      _^  .^«M-«  in cli  of  original soctiou pounds..  119,200 

£2^?T*«**'^*^J^^^SSi  of  orififinaJ section "...do...    51000 

2««hadiperw«iar«"»^  ^^^^ i„ch..      .1100 

£Wi«pcrtoA«f»5^5^g^j5„»teliUiticUmit do...  .001833 

5j£^i«  p«  inch  «M«J"|'   |.  ^f  rnptnre do    ,         q^ 

JWindl«met©r»*P^^^r  cent  of  original  8^^^^^     21.4 

{2»«feiiinarB«»fterrtipt»re»F"^ ".SOftomneck 

(jjujttfroptijre. ----!--     granular,  dull  spot  at  center 

»J*Wer  of  brolton  •'^**^  "  "08"   lo  "  IM 

^'•mtbB  of  Inch  •ectiona 08,      10,    .i» 


RIFLE-BARBEL  8TBEL. 
No.  1959. 


Marks,  16. 

Diameter,  ".564. 

Sectional  area,  .25  square  iDcb. 

Ganged  length,  3", 


Appli 

^1  to^<ls. 

^ 

set 

™^' 

Kenutrkt, 

Tout. 

Fttuiuire 
Ueb. 

't;tt' 

Fmnd,. 

1.25(1 
2.  MO 
5,000 
7,600 

lalooo 
laisuo 

13.760 

m!«w 

IsioKO 

iii 

n'.m 

» 

22: 500 

li 

2S!00U 
».000 

M.ooe 
3o,eM 

siooo 

<giuuo 
mIooo 

SL.OOO 

sz 

M,000 

67.  im 

58.000 
SB,  000 
00,000 

BlioOU 
8(1,000 

e8,uoi> 

70,1)00 
72,000 

isiooo 
Balooo 
«a|uoa 

«8,DO0 

oaiooo 

O4.I1O0 

.S:5 

ih'.tm 

Ineh. 

:ooooeT 
iooow 

!oolM7 
:oo«oo 

loosioo 

iolOMO 
;013M7 

!uisiion 

.017000 

ioaigja 
!o!»oo 

;  0001*7 
;oooo«7 

.ooiiiwj 

!  000733 

iooowo 
!  0002*7 

-000133 
.000*00 

:  (101000 
.001000 

ioOllOT 

ioOIlM 

1001333 
.001107 

!ooiiw7 

,001400 
.001500 

iooisoe 

.OOIMJ 

iooeo 

,01% 

Inih. 

InA. 
0. 

iDitlol  laid. 

RluUc  limit. 

Tcoalle  atrengtb. 

0- 

»■ 

Tensile  ttrenKth  per  square  loch  of  eriKliisl  sectlui 
Elutli'  IlDilt  pw  sgumri'  Inch  of  orlglnil  si'cliou . . . , 

EluDgnlion  per  inch  Drier  rapture 

ElaagilUDD  p«r  Inch  under  alrsln  at  olistli;  limit . . . 


PoKlUon  ot  niplur 
Cbaruterof  bni'-- 
£longatiOD  oT  in 


Total  Darbon 

Graphitic  oarbon . . . 
Vonibined  owbini . . 


BDrface, .  graiiDlar  radiating  ftem  a  c«iit< 
Cliemical  compolttio', 


rpunch  mat-It  defining  liieiDoh  h 


RIFLE-BAKREL   STEEL. 
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Duplicate  of  No.  4959. 

No.  4996. 

Marks,  16  D. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SiicceAsive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

Total. 

Per  sauare 
inon. 

pennanciit 
set. 

Remarks. 

Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
10,000 
11.250 
12.500 
12,750 
13.000 
13,500 
14,000 
14,500 
15,000 
15.500 
16,000 
16.500 
17.U00 
17.500 
18.000 
18,500 
19.000 
19,500 
20.000 
20,500 
21.000 
21,500 
22.000 
22,500 
23.000 
23,500 
24,000 
21.500 
25,000 
25.500 
26.000 
26.500 
27.000 
27,500 
28,000 
28.500 
29,000 
29.500 
29,800 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

45,000 

50.000 

51.000 

52,000 

54,000 

56.000 

58,000 

60,000 

62,000 

64,000 

66,000 

68.000 

70.000 

72,000 

74.000 

76.000 

78,000 

80,000 

82,000 

84,000 

86,000 

88.000 

90,000 

92,000 

94,000 

96.000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110, 000 

112.000 

114, 000 

116,000 

118,000 

119,200 

Inch, 

0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001667 
.001733 
.0018.33 
.002833 
.004167 
.004967 
.005733 
.006667 
.007433 
.008367 
.009333 
.  010333 
.  011300 
. 012400 

'.013400 
.014500 
.015667 
.016733 
.017967 
.019100 
.020600 
.  021933 
.023367 
.024833 
.020600 
.028100 
.030167 
.031667 
.0333 
.0367 
.0400 
.0433 
.0467 
.0533 
.0000 
.0667 
.0767   ^ 
.1067 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000367 
.000300 
.000060 
.000100 
.001000 
.001334 
.000800 
.000766 
.000934 
.000766 

Inch. 
0. 
0. 

.  Inch. 
0. 

Initial  load. 

0. 

Elastic  limit. 
Tensile  strength. 

0. 

.0000.J3 

.000033 

' 

1 

.000934 

1 

.000066 
.001000 
.000967 

.001100 
.001000 
.001100 
.001167 
.001066 
.001234 
.001133 
.001500 
.001333 
.001434 
.001460 

... 

*   *     '*  1 

1 

'          i 



.001707 
.001500 

.002067 
.001500 
. 001633 

.0034 
.0033 
.0033 
.0034 
.0006 
.0067 
.0067 
.0100 
.0300 

■ 

General  summary, 

Tsosile  strength  per  square  inch  of  original  section potinds . .  119, 200 

Elwt !c  limit  per  square  inch  of  original  section .'.' do . . .    51, 000 

Boogalion  per  incn  after  mptare inch . .      .  1100 

Bongation  par  inch  under  strain  at  elastio  limit do ...  .  001833 

Bedaction  in  diameter  at  point  of  rupture do...        .064 

Bednetion  in  area  after  rupture,  per  cent  of  original  sect  ion 21. 4 

Position  of  raptnre ".80  from  neck 

Chancter  of  broken  surface granular,  dull  spot  at  center 

Bongation  of  inch  sections ".08,  ".10,  ".16* 


184  filFLE-BARREL  STEEL. 

No.  49C0. 
Marks,  17. 
Diflineter,  ".564, 
Sectioual  area,  .25  square  iucli. 
Ganged  length,  3". 


Applied  l»dL       1 

1 

P«Tn.n..nt 
Mt. 

Hmnirka. 

Total. 

.■ES"|-ffi5" 

'-is- 

20,000 

w.ooo 

40,000 

u,ooo 

SU,000 

IS 

ss'.ouo 
S7,ooo 

ooiooo 

n'oiio 

km 
7b[ooo 

m.wo 
oolooo 

02,000 

»e,ooo 

loittlO 

Duiso; 
oonuo 

OOlTiH 

ootsuo 

00033 
DOMOO 

0li»3S 

01S500 
01B08T 

OISOJI 

oaoiiio 

021000 

000100 

0. 
0. 

/ixA. 

InltUlfttl. 
EluticUmtt 

TenittBitniigth. 

i: 

i 
ji 

» 

z 

2t 

oou 
wo 

IXIO 

500 

IWI 

BOO 

UiMI 
KO 

000 
600 
UOO 

UOO 

ooo 

UIO 
500 
000 

000 

MO 

000 
000 

000 

0. 

Oi.(j[..:l:i 

O019O0 

0011100 

OOl'Mfl 
OU3BB7 

0100 

0200 

General  aumntary. 

Teiulle  itrengtli  per  aqunre  Inch  or  Dr<clD>1  Bection 

KluKs  limit  pbTunan  Inch  of  nrisindaegtlon 

EluugkUon  per  iaeb  kTUr  rupture 

XlongUloD  par  Inch  nndor  itnln  ataUttio  limit 

Redaction  In  diameMr  at  point  of  rupture 

KednctlDD  to  are*  kfler  ruptnte.  pel  oeat  of  orislDal  KcUan  ■  ■ 

Poaltlonornptnm 

Chlraolerof  broken  anrCace gmn 

EloDgaUanor  Inch  wctioni 
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No.  4961. 

Marks.  18. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  k>ads. 

Elon^Uon 
per  inch. 

Saccesaive 

elongation 

per  inch. 

Permanent 
sot. 

Succesnive 

permanent 

set. 

Remarks. 

Total. 

Per  m  nare 
incn. 

Pwnds. 

230 

1,250 

2,500 

6.000 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40.000 
45,000 
46,000 
47.000 
48.000 
49. 003 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
51.000 
56,000 
58.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86.000 
88.000 
89,360 

Inch, 
0. 
.000067 

.  oconoo 

.  0tX}6:i3 

.001000 

.001333 

.001533 

.001567 

.001633 

.001783 

.001967 

.0O8UOO 

.009667 

.012000 

.012067 

.013000 

.013G67 

.014500 

.016333 

.018000 

. 020000 

.022000 

.024333 

.026667 

.  029333 

.0:i2333 

.035333 

.038067 

.042667 

.047333 

.0567 

.0633 

.0700 

.0867 

.1033 

.1567 

Inch. 
0. 

.000067 

.000233 

.000333 

.000367 

.000333 

.000200 

.000034 

.000006 

.000100 

.000234 

.006033 

.0016^ 

.002333 

.000667 

.000333 

.000667 

.000833 

.001833 

.001667 

.002000 

.002000 

.002333 

.002334 

.002666 

.003000 

.003000 

.003334 

.004000 

.004666 

.009367 

.0066 

.0067 

.0197 

.0166 

.0534 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

;...! 

7,500 

0. 

10,000 

11,250 
11,500 
11,750 
12.  Olio 
12  250 
12.000 
12,250 
12,500 
12. 7f» 
13,000 
13.250 
13,500 
14,000 
14,500 
15.000 
15,500 
16  000 
16.500 
17.000 
17.500 
18.000 
18.500 
19.0UO 
19.500 
20.000 
20.500 
21.000 
21.500 
22.000 
22,340 

1 

1 

. 

* 

............      ........... 

1 

1 



General  summary. 

Tca«ile  sireni^  per  square  inch  of  original  section pounds..    89,360 

Sastic  limit  per  sauare  inch  of  original  section do. . .    48, 000 

Bosfation  per  iocs  alter  rapture inch . .      .  2333 

Bragation  per  inch  under  strain  at  elastio  limit do. . .  .  001733 

Kediwtioo  in  diameter  at  point  of  rapture do. . .       .  124 

Itadnetion  in  area  after  mptore,  per  cent  of  original  section 89.2 

PWtioB  of  mptnre .- 1".  7  from  neck 

Character  of  broken  surface flue  silky 

of  inch  sections ".  18, ".  35*,  ".  17 


) 
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BIFLE-BARREL   STEEL. 


Duplicate  op  No.  4961. 


No.  4997. 

Marks,  18  D. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch 

Gauged  length,  3". 


Applied  loads. 

Eloncation 
per  inch. 

SuccesRive 

elongation 

per  inch. 

Permanent 
set. 

Succcflsive 

permaucut 

set. 

Remarks. 

Total. 

Per  so  uare 
incn. 

Pound$. 
250 
1,250 
2,500 
6.000 
7,500 
10,000 
11, 250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,500 
15,000 
15, 5J0 
16,000 
16.500 
17,000 
17, 500 
18,000 
18.500 
19,000 
19,500 
20,000 
20.500 
21,000 
21.500 
22,000 
22,500 
22,800 

Pound*. 
1,000 
5,000 
10, 000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52, 000 
63,000 
64,000 
55,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,200 

Inch, 
0. 

.000100 
.000^00 
.000633 
.001000 
.001333 
.001500 
,001600 
.001633 
.001667 
.001667 
.001607 
.012367 
.012767 
.  013367 
.014000 
.014767 
.015633 
. 017300 
.019167 
.021333 
.023667 
.025700 
.028267 
.031067 
.034000 
.037500 
.041167 
.045500 
.051000 
.057833 
.065333 
.0767 
.0967 
.1233 
.1733 

JflCh. 

0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000167 
.000100 
.000033 
.000034 

0. 

0. 
.010700 
.000400 

Inch. 
0. 
0. 

Ifiek. 
0. 

Initial  load. 
Elaatio  limit. 

Tenaile  strength. 

0. 

0. 

.000600 

.000633 

.000767 

. 000866 

.001667 

.001867 

.002166 

.002334 

.  002033 

.  002567 

.  002800 

. 002933 

. 003500 

.003667 

.004333 

.005500 

.006833 

.007500 

.011367 

.0200 

.0266 

.0500 

1 

i 

1 ;; 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    91, 200 

Elastic  limit  per  sonare  inch  of  original  section do...    50.000 

Elongation  per  inch  after  mpture inch. .      .  2367 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001667 

Eeduction  in  diameter  at  point  of  rupture do. . .       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rupture I".  68  from  neck 

Character  of  broken  surface granular,  60  per  cent :  silky,  40  per  cent 

Elongation  of  inch  sections ".  18, ".  34», ".  19 
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No.  4962. 

Marks,  19. 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gauged  leugtli,  3'^ 


Applied  loads. 

EloncAtion 
per  inch. 

SacceMfve 

eloncation 

perlnch. 

Permaneot 
set. 

Saccensive 

per^iauent 

set. 

Keinarks. 

Totjd. 

Per  Muare 
incn. 

Pounds. 

2.-MJ 

1.250 

2.500 

5,000 

7.500 

10,000 

11.250 

12,500 

13,750 

15,000 

15,250 

15.  500 

15.750 

16,000 

15,544). 

250 

15,500 

15.750 
16,000 
16,250 
16,500 
16,750 
17.000 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
2U.500 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30.000 
40.000 
45.000 
50,000 
55,000 
00,000 
61,000 
62,000 
03,000 
64,000 
62,000 
1,000 

62,000 

63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78.000 
80,000 
82.000 
84.000 
80,000 
88,0<M) 
90.000 
92,000 
M,000 
06.000 
98,000 
100,000 

Inch. 
0. 

.000067 
.000333 
.000667 
.001000 
. 001367 
.001533 
.001700 
.001933 
.002067 
. 002100 
. 002167 
.002200 
.002J33 
.004333 

(   .005667 
.000000 
.010667 
.011133 
.011667 
.  012333 
.013000 
.013833 
. 015333 
.017000 
.018667 
.020500 
.022333 
.024333 
.  0263:» 
.028000 
.  031000 
.  033:»3 
.036667 
.  0:t9333 
.042607 
.046667 
.0533 

Jneh. 
0. 

.000067 
.000266 
.000334 
.000333 
. 000367 
.000166 
.000167 
.000233 
.OOOKU 
.000033 
.000067 
.000033 
.(H)0133 
.002000 

.001334 
.003333 
.001667 
.000466 
.000534 
.000666 
.000667 
.000833 
.001500 
.001667 
.001667 
:  001833 
.001833 
.002000 
.002000 
.001667 
.003000 
.002333 
.  00:{334 
.002666 
.003334 
.004000 
.006663 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Load  feU. 

Rested  1  hour. 
Tensile  strength. 

............ 

............'--    --    

0. 

0. 

i 

1 

' 

.    1 

1 

1 

• 

; 

1 

, 

'    2LO0O 

1 

21,500 

! 

22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 

1 

1 ] 

1 

1 

1 

General  summary. 

Toisile  strength  per  sqoare  inch  of  original  section pounds..  100,000 

Sbatic  limit  per  sonare  inch  of  original  section do...    63,000 

fioogation  per  incn  after  rapture inch. .      .  0533 

Bongation  per  inch  nnder  strain  at  elamtic  limit do. . .  .  002200 

Kediutioci  in  diameter  at  point  of  rupture do...        .024 

Redaction  in  are*  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rapture ".15  from  neck 

Character  of  broken  surface lino  granular,  radiating  from  a  silky  center 

Slongationor  inchsections ".05,  ".05,  ".06* 

Chemical  composition . 

Percent. 

Totsl  carbon 0.297 

Graphitic  carbon 0.018 

ComhiDed  carbon 0.279 

HsBganese 0.690 

SOieon 0.040 

Kolphnr 0.028 

PbMphonu 0.092 

Copper 0.177 


RIt'LE-BABBEL    STEEL. 
No.  4951. 


Marks,  12. 

Diameter,  ".564. 

Sectiooal  area,  .25  square  iocli. 

Ganged  lengtli,  3". 


Ap,.lit,l 


lD.:li. 


T«.ooa 

78.000 
W.UOO 


M,OO0 
B8.00O 

loiiooa 
mooo 


litr  mab 


.001300 

iooioer 


ioiMe? 


007206    ^ 

oomtiiD 

OOU^'OO 

.oooees 

.OO0M7     , 
.00[I601 
.«OIG««     ' 

iooien   ! 


General  iHvmiary. 

TeOBile  BlnDElh  p«r  nqnBre  Inehor  nriKliHl  «*<HIai] ixniiHli..  II 

BiMtte  limit  per  MnBre  iuch  of  oriKlMl  wctlon .to...    I 

Elollg^^i™|»^lncb^nde^-h•in»^el»»ticLini^!^'.^^'*";;III^'.'!!!!!^!^"!!^"!";;^  .1 


Reduolion  lnBr«>ricrriintiire.  per  cent  of  orlsinal  Motion  ■ . 
Pnaltioii  or  mptan „ 

Cbunietor  of  broken  ■orface 

Blongallon  of  Inoh  uolionn 


ii-:?3 
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No.  4952. 

Marks,  13. 

Diameter,  ".564. 

Sectional  area.,  .25  square  inch. 

Ganged  lengtb,  3''. 


Applied  loads. 


Total. 


Faunda. 
2S0 
1,250 
2.500 
5,000 
7,500 
10,000 
11.250 
11  SOD 
13,750 
15,000 
15,250 
15.500 
15.750 
16.000 
16,250 
16.500 
16,750 
17.000 
17,250 
17,500 
18.U00 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
21.000 
24.500 
25,000 
25,500 


Per  M  nare 
incD. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.0db 
45,000 
50,000 
55,000 
00,000 
01.000 
82,000 
63,000 
64,000 
65,000 
66.000 
67.U00 
68,000 
60,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,000 
102,000 


Elonntion 
permoh. 


IndL 
0. 

.000067 
.000300 
.000633 
.000967 
.001300 
.001467 
.001667 
.001800 
.002000 
.002033 
.002067 
.002100 
.002133 
.002200 
.002300 
.002967 
.006167 
.007667 
.008667 
.010833 
.  012667 
.015000 
.017000 
.019333 
.021667 
.024.333 
.027000 
.030333 
.  03:^7 
.037667 
.042333 
.0500 
.0600 
.0700 
.1033 


SacceBsive 

elonsation 

per  inch. 


IndL 
0. 

.000067 
.000233 
.000333 
.000334 
.000333 
.000167 
.000200 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000007 
.000100 
.000667 
.003200 
.001500 
.001000 
.002166 
.001834 
.002333 
.002000 
.  002333 
.002334 
.002666 
.002667 
.003333 
.003334 
.004000 
.004660 
.007067 
.0100 
.0100 
.0333 


Pennanent- 
set. 


Jneh. 


0. 
0. 


Successive 

permanent 

set. 


Jneh. 


0. 


0. 

6. 
0.' 


Bomarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Getteral  summary. 

Tensile  stxeDgth  per  square  inch  of  original  section pounds..  102,000 

Elsstic  limit  i>er  square  ineh  of  original  section do. . .    65, 000 

Songation  per  incn after  rupture inch..      .2283 

Eiongatioo  per  inch  under  strain  at  elastic  limit do...  .002200 

Seduction  in  diameter  at  point  of  rupture do . . .       .  194 

SedactJon  in  area  after  rupture,  per  cent  of  original  section 57. 0 

Pssitlon  of  rupture l".7fh)mneck 

ChsTBcter  of  broken  snrflsce Ant*  silky,  serrated 

BkngatloDof  inchaections ".  13, ".  41*. ".  13 
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BIFLE-BARREL   STEEL. 


No.  4956. 

Marks,  14. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDffation 
permoh. 

Sacceflsive 

eloneation 

permoh. 

Permanent 
set. 

Saoceeaiye 

permandht 

aet. 

Remarks. 

Total. 

PerMoare 
incn. 

Poundi. 
250 
1,250 
2,500 
5,000 
7,500 
10.000 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
10,000 
10,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,380 

Poundf, 
1,000 
6,000 
10,000 
20,000 
80,000 
40.000 
60,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
67, 000 
58,000 
50.000 
60,000 
62,000 
64,000 
66,UO0 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
105, 520 

Ineh. 
0. 

.000100 

.000333 

.000667 

.001000 

.001367 

.001867 

.001033 

.002200 

.006167 

.006733 

.007267 

.007933 

.008433 

.009033 

.009600 

.010333 

.011667 

.012833 

.014167 

.015667 

.017333 

.018667 

.020333 

.022000 

.023667 

.026000 

.028000 

.030000 

.032338 

.034667 

.037833 

.0400 

.0467 

.0533 

.0600 

.0667 

.1433 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000500 
.000066 
.000267 
. 003007 
.000566 
.000534 
. OOOOGO 
.  000.500 
.OOOfiOO 
.000467 
.000833 
.001334 
.001166 

Inch, 
0. 
0. 

Inch. 
0. 

IniUal  load. 

• 
Elastic  limit. 

0. 

.000067 

.0000v7 

1 

1 

1     

! 

1 

i 

1 

............ 

.  001334 
.001500 
.  QOlGtva 

.001334 

.001666 

.001667 

.001067 

.  0023:^3 

.002000 

.002000 

.002333 

.002334 

.002666 

.0021567 

.0067 

.0066 

.0067 

.0067 

.0766 

\ 

1 

1 

1 

1 

1 

1 

1 

1 

Tensile  strength. 

i 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .    105, 520 

Elastic  limit  per  souare  inch  of  origins! section do...     51,000 

Elongation  per  inch  after  rapture inch..        .1967 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001933 

Reduction  in  diameter  at  point  of  rupture do...         .094 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.6 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky,  intersi)er8ed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections ".  14,  ".  29*,  ".  16 


Chemical  composition. 

Per  cent. 

Total  carbon 0.582 

Graphitic  carbon 0.022 

Combined  carbon 0. 560 

Manganese 0.547 

Silicon 0.060 

Sulphur 0.025 

Phosphoma 0.060 

Co)yp«r ,......, ,....,....^, ,, ,,.  9.095 
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No.  4968. 

Marks,  15. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sacceaaive 

elonffation 

perlnoh. 

Permanent 
Bet. 

Sncceaaive 

permanent 

set. 

Kemarks. 

T»*--     ^"i„X" 

Pow^d». 

250 

1,250 

2.500 

5,000 

7,500 

10.000 

11.250 

12.500 

13,000 

13,500 

12,000 

12,250 
12,500 
12,750 
13.0C0 
13,250 
13,500 
13,750 
14.000 
14,500 
15.000 
15,500 
16,000 
16.500 
17.000 
17,500 
18,000 
18,5<J0 
19.000 
19,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22.450 

Pounds. 
1.000 
6,000 
10,000 
20,000 
30,000 
40.000 
45,000 
50,000 
52,000 
64,000 

48.000 

49,000 
60.000 
51,000 
52,000 
63,000 
64,000 
55,000 
66,000 
68.000 
60,000 
62,000 
64.000 
66.000 
68,000 
70.000 
72.000 
74.000 
76,000 
78.000 
80.000 
82.000 
84.000 
86,000 
88,000 
89,800 

Ineh. 
0. 

.000067 
.000300 
.000633 
.000967 
.001333 
.001500 
.001667 
.001733 
.001800 
C   .005667 
>    .011367 
.011600 
.011933 
.012600 
.012933 
.013400 
.014500 
.015000 
.015867 
.017667 
.019933 
.022333 
.024400 
.026667 
.020333 
.031667 
.034667 
.038000 
.041667 
.0467 
.0567 
.0633 
.0700 
.0800 
.1000 
.1600 

Ineh. 
0. 

.000067 

.000233 

.000333 

.000334 

.000366 

.000167 

.000167 

.000066 

.000067 

.003867 

.005700 

.000233 

.000333 

.000607 

.00(J333 

.000407 

.001100 

.000500 

.000867 

.0018i)0 

.002260 

.002400 

.002067 

.002267 

.002666 

.002384 

.003000 

.003.333 

.003667 

.005033 

.0100 

.0006 

.0067 

.0100 

.0200 

.0600 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalloftd. 

Elaatio  limit:  load  fell. 

0. 



0. 



1. ........... 

1  

I 

1 

i 

i 

' 

i 

' 

^ 

1 

I 

1                    ^ 

... 

Tensile  atrength. 

General  summary, 

Tmaile  strength  per  sqnsrs  inch  of  original  section pounds. .    80, 800 

Klastic limit p«r sqnare inch  of  original  section do...    54,000 

BoDgation  per  inch  after  mptnre inch . .      .  2333 

Ebngation  per  inch  under  strain  at  elastic  limit do. ..  .  001800 

Kedaction  in  diameter  at  point  of  rapture do...       .124 

Sedaction  in  area  after  rupture,  per  cent  of  original  section 30. 2 

PoaitioD  of  mptnre i ".7  from  nock 

Character  of  broken  surface silky 

Bangatlonof  inchsections ".17, ".85*,  ".18 

Chemical  compo»ition.  p 

Total  earhon 0.610 

Graphitic  carbon 0025 

CoBkbioed  carbon 0.485 

Vaogaoese 0.161 

StUeSn        0.136 

,  Solphur 0.019 

Pbosphoraa 0.045 

CappSv 0.020 
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RIFLE-BARREL  8TEEL. 


No.  4959. 

Marks,  16. 

Diameter,  '^564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  Z'\ 


Applied  loads. 


Total. 


PfmndM, 

250 

1,250 

2,500 

5,000 

7.500 

10,000 

11.250 

12,500 

12,750 

18,000 

13,250 

13.500 

13.750 

14,000 
14,250 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18.500 
19.000 
19.500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27.000 
28.000 
29.000 
80,000 
80,620 


Per  Moare 
incn. 


Pwmdt. 
1.000 
5.000 
10.000 
20,000 
30.000 
40,000 
45,000 
50,000 
51,000 
62,000 
53,000 
54,000 

55.000 

56,000 

57,000 

58,000 

59.000 

00,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72.000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92.000 

94.000 

96,000 

08.000 

100, 000 

104.000 

108,000 

112.000 

116, 000 

120,  000 

122,480 


EloDffation 
per  Inch. 


{ 


Ineh. 
0. 

.000067 
.000300 
.000633 
.000967 
.001333 
.001500 
.001667 
.001700 
.001733 
.001800 
.001867 
.002400 
.008138 
.003633 
.004033 
.004400 
.004667 
.005100 
.006000 
.006967 
.007667 
.008667 
.009667 
.010500 
.011667 
.012667 
.013667 
.014833 
.016000 
.  017000 
.018333 
.019500 
.020833 
.022100 
.023500 
.025000 
.026667 
.028333 
.0333 
.0367 
.0433 
.0533 
.0700 
.1033 


SuccesaiTe 

eloDgation 

per Inch. 


0. 

.000067 
.0002:{3 
.000333 
.000334 
.000366 
.000167 
.000167 
.000033 
.000033 
.000067 
.000067 
.000533 
.000733 
.000500 
.000400 
.000367 
.000267 
.000433 
.000900 
.000967 
.000700 
.001000 
.001000 
.000833 
.001167 
.001000 
.001000 
.001166 
.001167 
.001000 
.  001838 
.001167 
.001333 
.001267 
.001400 
.001500 
.001667 
.001666 
.004967 
.0034 
.0066 
.0100 
.0167 
.0333 


Permanent 
set. 


Ineh. 


0. 
0. 


Saoceasive 

permanent 

set. 


Ineh, 


0. 


Remarka. 


Initial  load. 


Elaaiic  limit. 


Tensile  atrength. 


General  summary.  • 

Tensile  strength  per  square  inch  of  original  section pounds. .  122, 480 

Elastic  limit  per  square  inch  of  original  section do . . .    54, 000 

Elongation  per  incii  aft«r  rupture inch . .      .  1«XJ7 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Reduction  in  diameter  at  point  of  rupture do . . .       .  064 

Reduction  in  area  aft«r  rupture,  per  cent  of  original  section 18. 3 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface. .  granular  radiating  firom  a  center  punch  mark  defining  the  inch  sections 
Elongation  of  inch  sections ".  08, ".  13*, ".  11* 

Chemical  componiion. 

Per  cent 

Total  carbon 0.852 

Graphitic  carbon 0.027 

Combined  carbon 0.825 

Manganese 0. 157 

S/Jicon 0.140 

Salpbur. 0.018 

I*boaphoru8 0. 040 

Copper...,^,., 'None 
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Duplicate  of  No.  4959. 


No.  4996. 

Marks,  16  D. 

Diameter,  ".564. 

Sectional  area,  .25  square  iueb. 

Gauged  length,  3". 


Applied  loads. 

EloD^ation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Sacceasive 

Total. 

Per  square 
inoo. 

permanent 
set. 

Kemarks. 

Pound*. 
2S0 
1.250 
2.500 
5.000 
7,500 
10,000 
11.250 
12.500 
12,750 
13.000 
13.500 
14,000 
14,500 
15.000 
15,500 
16.000 
16,500 
17.000 
17,500 
18.000 
18,500 
19.000 
19,500 
20,000 
20.500 
21,000 
21.500 
22.000 
22.500 
23,000 
23,500 
24,000 
21.500 
25.000 
25.500 
26,000 
28.500 
27,000 
27.500 
28,000 
28,500 
29,000 
29,500 
29,800 

P<ntnd9. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

50,000 

51.000 

52.000 

54,000 

56.000 

58,000 

60,000 

62.000 

04,000 

66,000 

68,000 

70.000 

72.000 

74.000 

76,000 

78,000 

80.000 

82.000 

84,000 

86.000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110, 000 

112.000 

114, 000 

116,000 

118,000 

119,200 

Inch. 

0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001667 
.001733 
.0018:^ 
.002833 
.004167 
.004967 
.005733 
.006607 
.007433 
.008367 
.009333 
.010333 
. 011300 
.012400 

'.013400 
.014500 
.015667 
.016733 
.017967 
.019100 
.020600 
.  021933 
.023367 
.024833 
.0'JU600 
.  028100 

.  o:wi67 

.031667 

.0333 

,0367 

.0400 

.0133 

.0467 

.0533 

.0600 

.0667 

.0767   ^ 

.1067 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000367 
.000300 
.000060 
.000100 
.001000 
.001334 
.000800 
.000766 

Inch. 
0. 
0. 

.  Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

0. 

0. 

.000033 

.  000033 

i 

.,'..'.'....'..y  "".'.".'.'... 

.000934 

.000766 
. 000934 

: ::;):"':::::: 

.000966 

.001000 
.000967 

••••••••-••- 

.001100 
.  001000 
.001100 
.001167 
.001066 

•«••■••  ••* 

1 

1 

.001234 
.001133 
.001500 
.001333 
.001434 
.00146G 
.001767 
. 001500 

! 

............ 

.002067 

.001500 

.001633 

.0034 

.0033 

.0033 

.0034 

.0006 

.0067 

.0067 

.0100 

.0300 



General  aummary. 

Tensfle strength  per  square  inch  of  original  section pounds..  119, 200 

Butic  limit  per  sauare  inch  of  original  section .*: do. . .    51, 000 

BoDgalfon  per  incn  after  rapture inch . .      .1100 

Bongation  per  inch  under  strain  at  elastic  limit do ...  .  001833 

Bedaetaon  in  diameter  at  point  of  rupture do . . .       .  064 

Sedaclionin  area  after  rupture,  per  cent  of  original  section 21.4 

Position  of  raptnre ".80fh)mneok 

Cluncter  of  broken  surface granular,  dull  spot  at  center 

Bongation  of  inch  sections ".08,  ".10,  ".15* 
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RIFLE-BARREL   STEEL. 


No.  49G0. 

Marks,  17. 

Diameter,  ".564. 

Sectioual  area,  .25  square  iuch. 

Gauged  leugth,  3". 


Applied  loftds. 


Total. 


Pounds. 
250 
1.250 
2.5(J0 
5.000 
7,600 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
16,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
24,000 
26.000 
26,000 
27, (HX) 
28.000 
29,000 
80,000 


Peraquure 
Incn. 


Pound*. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
57,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82, 0()0 
84,000 
86,000 
88,000 
90,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 


^iJCii?"  Ktlon 


per  Inch. 


Jneh. 

0. 

.000100 
.000333 
.000667 
.OUIOOO 
.001333 
.001500 
.001667 
.001700 
.001733 
.001800 

.ooiorn 

. 002100 

.004000 

.004500 

.  005000 

.005667 

.006933 

.007667 

.008500 

.  009' t33 

. 010333 

.011833 

.012333 

.013333 

.014333 

.  015500 

.016667 

.0176rJ7 

.018933 

.020100 

.021400 

.023000 

.025833 

.029333 

.0333 

.0400 

.0467 

.0567 

.0767 


perluch. 


Inch. 
0. 

.000100 

.000233 

.000334 

.  000:{:{3 

.oooy;i3 

.000167 

.000167 

. 000033 

.  000(133 

.OlIOtJT 

.01)0133 

.00  167 

.001900 

.  000500 

.000500 

.000067 

.001266 

.  000734 

. OOOS33 

.  000833 

.001000 

.001000 

.001000 

.001000 

.001000 

.001167 

.001167 

.00)000 

.001260 

.001167 

.001300 

. 001600 

.002833 

.003500 

.003967 

.0067 

.0067 

.0100 

.0200 


Permanent 
aet. 


Inch. 


0. 
0. 


0. 


Succeasive 

]jermanent 

aet. 


0. 


Inch. 


Kemarka. 


Initial  load. 


EUatio  limit. 


TenaUe  atrength. 


General  eammary. 

Tenaile  atrength  per  square  inch  of  ori};inaI  aection ponnda..  120,000 

Elaatlclimit  pf>r  aouare inoh  of  original  section do...    53,000 

Elongation  per  incn  after  rupture inch . .      .  0733 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Eeduction  in  diameter  at  point  of  rapture do. . .        .  024 

Eeduction  in  area  after  mptuze,  per  cent  of  original  aection 8.4 

Position  of  rapture ".2  from  neck 

Character  of  broken  aurfaoe granular,  ailky  spot  at  center  ".  12  diamet«r 

Elongation  of  inch  sections ".  07, ".  07, ".  08* 
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No.  4961. 

Marks.  18. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

SoocessiTe 

elongation 

per  inch. 

Permanent 
set. 

SuccesniTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Fwnds. 
2S0 
1,250 

Pound$. 

1.000 
6,000 
10,000 
20,000 
30,000 
40,000 
45.000 
46,000 
47.000 
48.000 
49.000 
48.000 
40.000 
50.000 
61,000 
62,000 
53.000 
51.000 
60,000 
58.000 
60,000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84.000 
86,000 
88.000 
88,360 

Inch. 
0. 
.000067 
.  0  0100 
.  000633 
.001000 
.001333 
.001533 
.001567 
.001633 
.001733 
.001967 
.008000 
.009667 
.012000 
.012067 
. 013000 
.013667 
.014500 
.016J33 
.018000 
.020000 
.022000 
.024333 
.026667 
.02JJ333 
.0:J2333 
.  035333 
.038667 
.  042667 
.047333 
.0567 
.0633 
.0700 
.0867 
.1033 
.1567 

Inch, 
0. 

.000067 

.000233 

.000333 

.000367 

.000333 

.000200 

.000034 

.000006 

.000100 

.000234 

.006033 

.0016^ 

.W£m 

.000667 

.000333 

.000667 

.000833 

.001833 

.001667 

.002000 

.002000 

.002333 

.002334 

.002666 

.003000 

.003000 

.003334 

.004000 

.004666 

.009367 

.0066 

.0067 

.0167 

.0166 

.0534 

Inch. 
0. 
0. 

Jiieh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

2,500 
5.000 
7,500 
19.000 
11.250 
11,500 
11.750 
12,000 
12  250 
12.000 
12,250 
12.500 
12,750 
13.000 
13,2.50 
13,500 
14,000 
14,500 
15,000 
15.500 
K.OOO 
16,5(10 
17.  ceo 
17.500 
18,000 
18.500 
19.0U0 
19.500 
20,000 
20.500 
21,000 
21.500 
22,  COO 
22,340 

;... 

0. 

1 

1 

I 

1 

1 _. 

............ 

• 

,. 1 

1     

1 

1 

General  summary, 

Tesiiile  streDgtii  per  square  inch  of  original  section pounds . .    89, 360 

IQuUt  limit  per  sanare  inch  of  original  section do . . .    48, 000 

BoDgatioB  per  incn  after  rupture inch . .      .  2333 

BoQgatlon  per  inch  under  ntrain  at  elastic  limit do. . .  .  001733 

Kadoetion  in  diameter  at  point  of  rupture do. . .       .  124 

Iteduction  in  area  after  rupture,  per  cent  of  original  section 30. 2 

PtaitioB  of  rupture ^ 1".7  from  neck 

Oiaracter  of  broken  surface fine  silky 

Bani^tion  of  inch  sections ".  18, ".  36*,  ".  17 
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RIFLE-BARREL   STEEL. 


Duplicate  op  No.  4961. 


No.  4997. 

Marks,  18  D. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch 

Oaaged  leugtb,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

SnccesBive 

elougation 

IMT  inch. 

ItieA. 

0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000167 
.000100 
.000033 
.000034 

0. 

0. 
.010700 
.000400 
.000600 
.000633 
.000767 
.000866 
.001667 
.001867 
.002166 
.002334 
.002033 
.  002567 
.002800    ^ 
.  002933 
.003500 
.003667 
.004333 
.005500 
.006833 
.007500 
.011367 
.0200 
.0266 
.0500 

Permanent 
set. 

SacccRsive 

permaucut 

set. 

Total. 

Per  so  uare 
incn. 

Poundf. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
45.000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
01,200 

Reniarlu. 

Poundf. 
250 
1,250 
2,500 
6.000 
7,500 
10,000 
11, 250 
11,500 
11,750 
12,000 
12,250 
12,500 
12, 750 
13,000 
13,250 
13, 500 
13,750 
14,000 
14,500 
15. 000 
15, 5'JO 
16.000 
16.500 
17,000 
17,600 
18,000 
18,500 
19,000 
10,500 
20,000 
20.500 
21,000 
21.500 
22.000 
22,500 
22,800 

IfieA. 

0. 
.000100 
.OOOMO 
.000633 
.001000 
.001333 
.001500 
,001600 
.001633 
.001667 
.001667 
.001067 
.012367 
.012767 
.01.3367 
.014000 
.014767 
.015633 
.  017300 
.010167 
.021333 
.023667 
.025700 
.028267 
.031067 
.034000 
.037500 
.041167 
.045500 
.  051000 
.057833 
.065338 
.0767 
.0967 
.1233 
.1733 

Inch, 
0. 
0. 

Inch. 
0. 

Initialload. 

0. 

0. 

Elaaticlimit. 

..../ 

1 

• 

1 

1 

Tenaile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. 

Elastic  limit  per  sanare  inch  of  original  section do.. 

Elongation  per  incn  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Seduction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture l".68f 

Character  of  brolcen  surface granular,60  percent;  silkY,4C 

Elongation  of  inch  sections ".18," 


RIFLE-BARREL    STEEL. 


187 


No.  4963. 

Marks,  19. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  lengtb,  3". 


Applied  loads. 

EloBcatfon 
per  inch. 

SaooesHive 

eloneation 

perlnch. 

Permanent 
set. 

Sacceseive 

perj^iaucnt 

Bet. 

Remarlis. 

Total. 

Per  square 
inch. 

Pwtuls. 

250 

1.230 

2.500 

5,000 

7.500 

10,000 

11.250 

12,500 

13,750 

15,000 

15,250 

15..000 

15,750 

16.000 

15,SiO. 

250 

15,500 

15.750 
16,000 
16,250 
16,500 
16.750 
17.000 
17,500 
18.000 
R500 
19,000 
19,500 
20.000 
2U.500 
2^000 
21,500 
22,000 
22,500 
23.000 
23,500 

Pousutt. 

1,000 
5,000 
10,000 
20,000 
30.000 
40.000 
45,000 
50,000 
55,0()0 
60,000 
61,000 
62,000 
63,000 
64,000 
62,000 
1,000 

62,000 

63,000 
64,000 
65,000 
86,000 
67,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86.000 
88.000 
90,000 
92.000 
M,000 
96.000 
98,000 
100,000 

Jneh. 
0. 

.000067 
.000333 
.000667 
.001000 
.C01367 
.001533 
.001700 
.001933 
.002067 
.  002100 
.002167 
.  002200 
.002333 
.004333 

C   .005667 
\    .009000 
.010667 
.011133 
.011667 
.012333 
. 013000 
.013833 
. 015333 
.017000 
.018667 
.020500 
.  022333 
.024333 
.  026:133 
.028000 
.  031000 
. 033333 
. 036667 
. 039333 
.042667 
.046667 
.0533 

Inch. 
0. 
.000067 
.000266 
.000334 
.000333 
.  000367 
.000166 
.000167 
.000233 
.000134 
.000033 
.000067 
.000033 
.000133 
.002000 

.001334 
.003333 
.001667 
.000466 
.000534 
.000666 
.000667 
.000833 
.001500 
.001667 
.001667 
: 001833 
.001833 
.002000 
.002000 
.001667 
.003000 
.002333 
.  003:i34 
.002666 
.  0033.34 
.004000 
.006663 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  feU. 

Rested  1  hour. 
Tensile  strength. 

**"*"*  •••••  • 

1 

0. 

0. 

1 

. 

1 

j 

^   1 

1 

1 

1 

1 

1 

( 

■ 

1 

. 

1 

*'    '**    I'**    ••••••• 

1 

24,000 

1 

21,500 
25.000 

r 

1 

] 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  100, 000 

Slasttc  limit  per  square  inch  of  original  section do...    63,000 

Qongation  per  inch  after  rupture inch . .      .  0533 

Sfengation  per  inch  under  strain  at  elastic  limit do. . .  .  002200 

Kedoetion  In  diameter  at  point  of  rupture do...        .024 

Redaction  in  ana  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture ".15  from  neck 

Charscter  of  broken  surface 11  no  granu lar,  radiating  from  a  silky  center 

fioagalionof  inchsectiona ".05,  ".05,  ".06* 

Chemical  compoBtiion. 

Per  cent. 

Totsl  carbon 0.297 

Gnphitic  carbon 0.018 

Ooolrfoed  carbon 0.279 

VtBgaaeee 0.690 

SilioNi 0.040 

Bolphnr 0.028 

Pbosphoroa 0.092 

Coppar 0.177 
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BIFLE-BARREL   STEEL. 


Ko.  4963. 

Marks,  20. 

Dtanieter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 


ToUl. 


Poundi. 

250 
1,250 
2,500 
"  6,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15,000 
15,  250 
15.500 
14.  750 
15, 090 
15,250 
15,500 
15,750 
16,000 
16,500 
17,000 
17, 500 
18,000 
18,500 
19,000 
19,500 
20,000 
20, 500 
21,000 
21,500 
22,000 
22,500 
23, 000 
23,500 
24.000 
24. 500 
25,000 
25,  500 
20,000 
26,140 


Per  Bqnare 
inco. 


Poundi. 
1,000 
5.000 
10,000 
20,000 
30.000 
40,000 
45,000 
50.000 
55,000 
60.000 
61,000 
62,000 
59,000 
60,000 
61,000 
62,000 
63,  000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76, 000 
78.000 
80, 000 
82,000 
84,000 
86.000 
88.000 
90,  000 
92, 000 
94.000 
96,000 
98,000 
100, 000 
102,000 
104,000 
104,560 


Elou^ation 
per  inch. 


Inch. 
9. 

.000067 
.  000300 
.000667 
.001000 
.0011^3 
.001500 
.001667 
.001867 
.002033 
.  002067 
.  002100 
.007167 
.  009:)33 
.  010333 
.011800 
.  012367 
.013067 
.014667 
. 01G333 
.017667 
.019333 
.021333 
.  023000 
. 025000 
.  027167 
.029667 
.031867 
. 035000 
.  037067 
.041000 
.044467 
.0500 
.0567 
.0f^3 
.0700 
.0867 
.1100 
.1400 


Suocossive 

elongation 

perincb. 


Jneh. 
0. 

.000067 
. 000233 
. 000367 
. 000333 
. 000333 
.000167 
.000167 
.000200 
.000166 
.000034 
.0000« 
. 005067 
.002U]6 
. 001000 
. 001467 
.  000567 
.000700 
.001600 
.001666 
.001334 
.001666 
.002000 
.001667 
.002000 
.002167 
.002500 
.002200 
.  003133 
.002667 
.003333 
.003467 
.005533 
.0067 
.  0066 
.0067 
.0067 
.0233 
.0300 


Peimanent 
set. 


Inch. 


0. 
0. 


SacceasiTe 

permanent 

set. 


Inch. 


0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit;  load  fell. 


.  I  Tensile  strength. 


General  aummary. 

Tensile  strength  pei;sqnare  inch  of  original  nection ponnds..  104,560 

ElnHtic  limit  per  square  inch  of  original  Heclion do. . .    62, 000 

Elongation  per  inch  aft«r  rupture inch . .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002100 

Reduction  in  diameter  at  point  of  nipture do. . .        .  004 

Reduction  in  area  afte.r  rupture,  per  cent  of  original  section 30.0 

Position  of  rupture ".76  from  neck 

Character  of  broken  surface Silky  eenter ;  granular  at  the  circnmferenoe 

Elongation  of  inch  sections ".11,  ".15,  ".ar* 
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No.  4968. 

Marks,  21. 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sncceasive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  Mtiare 
men. 

Pnndt. 
250 
1.250 
1500 
5,01)0 
7.5(1) 

10.  (loy 

11.250 
12.500 
13.750 
15.000 
19.250 
17.500 
18.750 
30,000 
21.250 
22,500 
23,750 

PoundM. 

1.000 

5,000 

10,000 

20,000 

30.000 

40.000 

45,000 

50.000 

55,000 

.60,000 

65,000 

70,000 

75.000 

80,000 

85,000 

90,000 

95.000 

100,000 

105.000 

110,000 

115,000 

117,000 

118,000 

110,000 

120,000 

121.000 

122.000 

123,000 

124.000 

125,000 

140.000 

147.280 

Inch. 
0. 
.000100 
.000333 
.O0OG67 
.001000 
.001367 
.001533 
.001667 
.001833 
.002000 
.002233 
.002:03 
.002533 
.002700 
.002900 
.003033 
.W32XH 
.003400 
.003567 
.003800 
.003967 
.004033 
.004133 
.004200 
.004233 
.004333 
.004500 
.004600 
.004833 
.005000 
.0300 

Ifuh. 
0. 
.000100 
.000233 
.000334 
.000333 
.000367 
.100166 
.0001.14 
.000166 
.000167 
.0002:i3 
.000100 
.000200 
.000167 
.000200 
.000133 
.000200 
.000167 
.000167 
.000233 
.000167 
.000066 
.000100 
.000067 
.000033 
.000100 
.000167 
.000100 
.000233 
.000167 
.0250 

Inch. 
0. 

............ 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

0. 

23.0(« 

0. 

26.250 
27.500 
2H.750 
29.250 
39,500 
29.750 
30,000 
90.250 
30,500 

0. 

.000200 

.000200 

;  39.750 

31.000 

31.250 
35,000 
39.820 

.000667 

.000467 

General  eummary, 

Tonile strenicih  per  square  inch  of  original  section pounds..  147,280 

Baatio  limit  per  so uare  inch  of  original  section do . . .  120, 000 

Bosgation  per  incn  after  rupture inch..      .0967 

BoDgatS«m  per  iach  under  strain  at  elastic  limit do. . .  .  004233 

Sediution  in  diameter  at  point  of  rupture do. . .        .  1 14 

Btdoctiou  in  area  after  rupture,  per  cent  of  original  section 36. 4 

PtstaoB  ef  rapture ".45  from  neck 

Ottacter  of  broken  surface liiio  silky;  cup  shaped 

Ihagation of  inch  sections. . .^ ".21*,  ".04,  ".04 

Chemieal  oamposition. 

Per  cent. 

Tolal  carbon 0.483 

Gnpkitio  carbon 0.022 

Coikbined  carbon 0.461 

HaogaDsse 1.044 

SQieon 0.125 

Sslphur , 0.080 

ftesphorus 0.073 

C«pp« 0.046 


[90  BIKLE-BARBEL    STEEI^ 

No.  4909. 
Marks,  2t. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


Apph 

■]  li.nch. 

% 

towlslTe 

Per^^ne-t  |°^™J;^ 

ii 

IE 
is 
Si 
Ii 

■a.soa 

29. 7M) 

ii 

:io.7M 

M.B10 

-1.X"  ' 

is 

30.WI0 

SH 
sa 

1W,flOo 
06.  DUO 

10,  coo 

la 

114.  ooo 

!K:K 

11T,«00 
US,  0011 

m.imi 

123,000 

m.niM 

Inch.      1 

OIXWOO 
«OOMT 

wms 
DoMsa 

l)(073.'! 

ooMoo 

00*1133 
OOJIHIT 

00(31)0 
0m33 

0003M 

000033 
OOlllW 

oooguo 

^/nc..          J„.^. 

Iniliil  laid. 

ElutlB  limit. 

.000333           .000333 

ToiiMle.t™Kth. 

1 

Tsnnlle  BtTeDKth  p«r  w|aBr«  Inch  of  orlsl 
EljiiillcUmil  per  uuire  inch  of  orlglnftri 
Blongutiou  per  iiiFh  sfler  rapture 


limit.... 

point  of  rnptare 

iiptpre.  per  cent  of  origlnB 


"■'!?U" 
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Ko.  4974. 

Marks,  P  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  loch. 

Ganged  length,  3^ 


iif 


Applied  loftds. 


ToUl. 


230 

1,230 

3,500 

5,000 

7,500 

10,000 

11,250 

12,500 

12,750 

111,000 

13,250 

13.500 

13,750 

14,000 

14.250 

14,500 

14,750 

15.0U0 

U5U0 

l&ODO 

16.500 

17.000 

17.500 

lii.U0O 

Ig.500 

19.000 

19,500 

20.000 

20.500 

21.000 

21.500 

22,000 

22,500 

23.000 

23,500 

24,000 

24,500 

25,000 

25,500 

26.000 

26,500 

27,000 

77,100 


Per  square 

JDCh. 


Pound9. 

1,000 
5.000 
10,000 
20,000 
30.000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.0U0 
67,000 
58,000 
59,000 
60.000 
6^000 
61,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
.  02.000 
94,000 
96.000 
96,000 
100.000 
102.000 
104.000 
106.000 
108,000 
108,400 


Elongation 
per  inch. 


Inch, 
0. 

.000067 
.000300 
.000667 
.001000 
.001867 
.001667 
.002033 
.002467 
.003667 
.004700 
.005333 
.005067 
.006400 
.007000 
.007467 
.008033 
.008633 
.009767 
.011000 
.012167 
.013600 
.  014700 
.016067 
.  017400 
.019067 
.020700 
.022467 
.026667 
.026667 
.0300 
.0333 
.0333 
.0367 
.0400 
.0433 
.0467 
.0533 
.0600 
.0667 
.0800 
.1200 


Siicceftsive 

elongation 

per  iDcb. 


0. 


0. 

o! 


Inch. 

,000067 
.000233 
.000367 
.000333 
.000367 
.000300 
.000366 
.000434 
.001200 
.001033 
.000633 
,000634 
.000433 
,000600 
,000467 
,000666 
,000600 
,001134 
,001238 
,001167 
,001433 
,001100 
,001367 
,001333 
,001667 
001633 
,001767 
,004200 

003333 
0033 

0034 
.0038 
,0033 
.0034 
.  0066 
.0067 
.0067 
,0133 
.0400 


Permanent 

aet. 


Inch. 


0. 
0. 


.000300 


SnccesaiTe 

permanent 

set. 


Ineh. 


0. 


Komarka. 


Initial  load. 


.000300    ,  Elastic  limlU 


Tennile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  108, 400 

Qastie  limit  per  sqaare  inch  of  original  section do. . .    50, 000 

IbogaUon  per  incn  after  ruptane Inch. .      .  1567 

Boagstion  per  inch  under  strain  at  elastic  limit do. . .  .  002038 

Hsdnetioii  in  diameter  at  point  of  mptnre do. . .        .  074 

Kednctioo  in  area  after  rapture,  per  cent  of  original  section 24.6 

?imtion  of  rupture 1"  from  neck 

Cbaraeter  of  broken  surface granular,  with  dull  center 

tkmgstfani  of  inch  sections ".  11. ".  16, ".  21* 
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RIFLE-BARREL    STEEL. 


Ko.  4982. 

Marks,  12  A. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundi. 

250 

1.250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,500 

12,  750 
13, 000 
13, 250 
13, 500 

13,  750 
14,000 
14, 250 
14,500 
14. 750 
15.000 
15, 250 
15,500 
15,750 
16.  OW 
16,  5;)0 
17. 000 
17, 500 
18,000 
18,  500 
19, 000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27.000 
28, 000 
28,800 


Per  sqiiare 
iucli. 


Pounds. 
1,000 
5,000 
10,000 
20.  000 
30,000 
40,000 
45,000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
61,000 
62,  000 
63,000 
64,000 
66.  000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78.  000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98, 000 
100,000 
104,000 
108.000 
112,  000 
115.200 


Eloneation 
peruioh. 


Inch. 
). 

.000067 
.000267 
.  000600 
.000933 
.001300 
.001433 
.001667 
.001667 
. 001700 
. 001733 
.001733 
.001800 
.001833 
.001900 
. 001933 
.002000 
.002000 
.002033 
.006433 
.007100 
.007667 
. 008933 
.010300 
.011667 
. 013000 
.  014500 
.015733 
.017267 
. 018667 
.020333 
.022000 
.023667 
.025667 
.027667 
.029667 
.032167 
.034500 
.037600 
.040333 
.0467 
.0600 
.0733 
.1500 


/ 

SnooeaniTe 
elongation 
per  inch. 


Jneh. 

0. 

.000067 
.000200 
.000333 
.000333 
.000367 
.  000133 
.000234 

0. 
.000033 
.000083 

0. 
.000067 
.000033 
.000067 
.000033 
.000067 

0. 
.000033 
.004400 
.000667 
.000567 
.001266 
. 001367 
.001367 
.  001333 
.001500 
.001233 
.001534 
.001400 
.001666 
.001667 
.001667 
.002000 
.002000 
.002000 
.002500 
.002333 
.003100 
.002733 
.006367 
.0133 
.0133 
.0767 


Pemianent 
set. 


Inch. 


0. 
0. 


0. 
0. 


Siiccessire 

pomianent 

set. 


0. 


Inch, 


Bemarki. 


Initial  load. 


Elnsticlimit. 


Tensile  strengUi. 


General  summary. 

Tensile  strength  i>er  square  inch  of  original  section pounds.. 

£las  tic  lim  i  t  per  sq  uare  in  oh  of  original  section do... 

Elongation  per  incli  after  raptnre inch . . 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rapture do. . . 

Beduction  in  area  after  rupture,  i)er  centof  original  section 

Position  of  rupture 1".  72  fro 

Character  of  broken  surface silky;  slightly  g 

Elongation  of  inch  sections ".12,  ".3; 

Chemical  composition, 

P 

Total  carbon 

Graphitic  carbon 

Combined  carbon 

Silicon : 

Sulphur 

^hofi^horus.,.,.... 
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Ko.  4983. 

Steel  fsom  Sweden. 

Marks,  22. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3''. 


Apj^ed  load*. 


TotaL 


250 
1,2S0 
2,500 
S,000 
7,500 
10,000 
12,500 
13,750 
15,000 
15,250 
15,500 
15^750 
10,000 
18,250 
10,500 
10,750 
17,000 
17,250 
17,500 
17,750 
18.000 
18,250 
18,500 
18,750 
19,000 
10.250 
19,500 
19,750 
20,000 

10. 250 
20,500 
20,750 
21,000 
21,250 
21,500 
21.750 
22,000 
23.500 
23.000 
23,500 
24.000 
24,500 
25,000 
K,500 
28.300 


Per  Muare 
tnco. 


1.000 
5.000 
10,000 
20,000 
30.000 
40,000 
50.000 
56,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65.000 
66,000 
67,000 
68.000 
69.000 
70,000 
71.000 
72,000 
73.000 
74,000 
75.000 
76,000 
77,000 
78,000 
79,000 
80,000 

81.000 
82.000 
83,000 
84.000 
86,000 
86,000 
87,000 
88,000 
90,000 
92,000 
94.000 
96,000 
08.000 
100.000 
102,000 
113,200 


Elonntlon 
per  Inch. 


0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001667 
.001833 
.002067 
.002067 
.002133 
.002233 
.002300 
.002333 
.002833 
.002367 
.002400 
.002500 
.0U2600 
.002633 
.002667 
.002733 
.002800 
.002033 
.003000 
.003033 
.003167 
.003300 
.003367 

.003467 
.003633 
.003733 
.003067 
.004067 
.004367 
.004667 
.004933 
.005733 
.006733 
.008100 


.  011733 
.014000 
.016500 


SuoceeslTe 

elongation 

per  Inch. 


Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000367 
.000166 
.000234 

0. 

.000066 
.000100 
.000067 
.000033 

0. 
.000034 
.000033 
.000100 
.OUOIOO 
.000033 
.000034 
.000066 
.000067 
.000133 
.000067 
.000033 
.000134 
.000133 
.000067 

.000100 
.000106 
.000100 
.000234 
.000100 
.000300 
.000300 
.000266 
.000800 
.005433 
.001367 
.001700 
.001933 
.002267 
.002500 


Permanent 
set. 


Inch. 


0. 

0. 


0. 
0. 
0. 


SoccesBive 

permanent 

set. 


Inch, 


0. 


Bemarka. 


Initial  load. 


Elastic  limit  not  well 
defined. 


Tensile  strength. 


General  summary, 

TcDsile  airength  persqn;sre  inch  of  original  section pounds..  113,200 

Ebstic  limit  per  sqnare  inch  of  original  section do. . .    8U,  UOO 

Kkni|catJon  per  incn  after  rupture inch . .      .  1400 

BoDgation  per  inch  under  strain  at  elastic  limit flo. . .  . 003367 

Kednction  in  diameter  at  point  of  rupture do. . .        .  134 

Bednetion  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1".  20  from  nock 

of  broken  BurfiuM fine  silky 

m  of  inch  sections ".  07, ".  15*. ".  20* 

H.  Ex.  92 13 
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RIFLE-BARREL   STEEL. 


Ko.  4987. 

Steel  Annealed  before  DRiLLiNa, 


Marks,  12  S. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,300 
5,000 
7,500 
8,750 
10,000 
12. 500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19, 500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25. 000 
25,350 


Fersqiiare 
incn. 


Pounds. 

1,000 
5,000 
10,000 
20,  (KX) 
30,000 
35,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
04,000 
65,000 
66,000 
67.000 
68,000 
60,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82. 000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
101,400 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001067 
.001300 
.001667 
.001667 
.001667 
.001700 
.  0f»1700 
.  001733 
.  001767 
.011667 
.  012433 
.  013167 
.013733 
.  014667 
.015333 
.016067 
.016033 
.017700 
.018607 
.0195<)0 
.020467 
.021333 
.  02233:^ 
.024267 
.026367 
.028500 
.031000 
.033333 
.036667 
.039667 
.043333 
.0467 
.0533 
.0600 
.0667 
.0733 
.0000 
.1067 


Soccesnive 

eloii|^ati»n 

per  inch. 


Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000100 
.000233 
.000367 

0. 

0. 
.000033 

0. 
.000033 
.000034 
.009900 
.000766 
.000734 
.000566 
.000934 
.000666 
.  0007:J4 
.00(1866 
.000767 
.000967 
.000833 
.000967 
.000806 
.OOIOOU 
.  001934 
.  002100 
.00213!) 
.002500 
.002333 
.0033.34 

.oo:)ooo 

.003666 

.  003;i«7 

.0066 

.0067 

.0067 

.0066 

.0167 

.0167 


Permanent 
set.  - 


Inch. 


0. 
0. 


0. 
0. 
0. 


Snccessive 

permanent 

sot. 


Inch. 


Remarks. 


Initial  load. 


ElastlG  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  soctlon pounds..  101,400 

ElasUo  limit  per  square  inch  of  originu  section do...    56, 000 

Elongation  per  incn  after  rupture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Keduction  in  diameter  at  }M)intof  rupture do...        .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 33.5 

Position  of  rupture 1".  2:)  fnmi  neck 

Character  of  broken  surface *. ..  line  granular ;  d ull  spot  at  ci  n* unifercooe 

Elongation  of  inch  sections ,.  ".24*,  ".23,  ".12 
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No.  5152. 

Harks,  11  £. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

ElonntioD 
per  inch. 

SacceMive 

elon  cation 

per  inch. 

Permanent 
aet. 

Snoceaaiye 

permanent 

aet. 

Bemarka. 

Total. 

Persqnaze 
inch. 

PMmdf. 
250 
1,250 
2,500 

5,ooe 

7.500 
10,000 
11,250 
12,500 
13,750 
15,000 
18,000 
18,250 
18.500 
10,7.50 
17.000 
17,250 
17,500 
18,000 
18,500 
10,000 
19,500 
30.000 
20.500 
21,000 
21,500 
22.000 
22,500 
23,000 
23.500 
24,000 
24,500 
25.000 
25.500 
28,000 
26.!i00 

Potmds. 
1,000 
5.000 
10,000 
20.000 
30,000 
40,000 
45,000 
50,000 
55.000 
60,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
66,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106.000 
307,240 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001333 
.001500 
.001667 
.001833 
.002000 
.002167 
.010000 
.010667 
.011667 
.012333 
.013000 
.013833 
.015667 
.017000 
.018667 
.020333 
.022333 
.024667 
.026333 
.028333 
.031000 
.034000 
.036333 
.040333 
.044000 
.048000 
.053333 
.0600 
.0667 
.0800 
.1200 

Inch. 
0. 

.000100 
.000200 
.000367 
.00O.'}33 
.000333 
.000167 
.000167 
.000166 
.000167 
.000167 
.007833 
.000667 
.001000 
.000666 
.000667 
.000833 
.001834 
.001333 
.001667 
.001666 
.002000 
.002334 
.001666 
.002000 
.002667 
.003000 
.002333 
.004000 
.003667 
.001000 
.005333 
.006667 
.0067 
.0133 
.0400 

Inch, 

0. 
0. 

.  Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

0. 

TouMile  strength. 

<•■ 

28,810 

General  summary, 

I  atrength  per  square  inch  of  original  section pounds . .  1 07, 240 

Aaatic  limit  per  so  uare  inch  of  original  section do...    64. 000 

Oongatioo  per  inen  after  rupture inch . .    .  21000 

QoofatiMi  per  inch  under  strain  at  elastic  limit do ...  .  002167 

Kadw^on  In  diameter  at  p<nnt  of  rupture do . . .        .154 

KadoeiioB  in  area  after  rupture,  per  cent  of  original  section 47. 2 

PosituxD  of  rupture 1".  7  from  neck 

(Aaracterof  broken  surface silky 

"~  of  inch  secUoua ".  13,  ".  37*.  ".  13 

Chemical  compotfitum. 

Per  cent. 

Tatalearbon 0.416 

GrapUtic  carbon 0.015 

OoBibined  carbon 0.401 

Maairanflae 1.350 

SOioon 0.080 

Salphor 0.100 

Pbflsplioma 0.024 

Osjpper , , .*-.., , 0.000 
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Ko.  5153. 

Marks,  12  E. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


ToUl. 


Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11, 250 
12,500 
13,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17.500 
18,000 
18,500 
19,000 
19, 500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
26,000 
26.500 
27,000 
27,320 


Per  square 
incD. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
55.000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
60,000 
67,000 
68,000 
69,000 
70,000 
72,  COO 
74,000 
76,000 
78,000 
80,000 
82, 000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96.000 
9S,000 
100,000 
102,000 
104.000 
106.000 
108,000 
109, 280 


Elongation 
I>er  inoh. 


Inch, 
0. 

.000100 
.0(X)300 
.000633 
.000967 
.001333 
.001500 
.001667 
.001833 
.002000 
.002033 
.002067 
.002100 
.002167 
.002233 
.010333 
.010667 
.011167 
.011933 
.012833 
.014167 
.015667 
. 017333 
.019000 
.020667 
.022333 
.024333 
.026333 
.028333 
.03U)00 
. 033667 
. 036333 
.039667 
. 043000 
.047000 
.0533 
.0633 
.0700 
.0807 
.1167 


Snocessive 

elonsation 

per  Inch. 


Inch, 


0. 


.000100 

.000200 

. 000333 

.000334 

.000366 

.  000167 

.000167 

.000166 

.  000167 

.  000033 

. 000034 

.000033 

.000067 

.000066 

.008100 

.  000334 

.  000500 

.000766 

.000900 

.  001334 

.001500 

.001666 

.001667 

.001667 

.001606 

.002000 

.002000 

.002000 

.002667 

.002667 

. 002666 

.  00.'i334 

. 003333 

.004000 

.0063 

.0100 

.0067 

.0167 

.0300 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


Snccesaive 

permanent 

aot. 


0. 


Inch. 


Kemarks. 


Initial  load. 


ElasUc  limit. 


Tensile  strength. 


General  8ummary, 

Tensile  strength  per  square  inch  of  original  section ^ pounds . .  109, 280 

Elastic  limit  per  sauare  inch  of  original  section T do. . .    65. 000 

Elungnt ion  ])er  inch  after  rupture inch . .       .  1800 

Elon<;ation  per  iitcli  under  strain  at  elastic  limit do...  .002233 

Reduction  in  diameter  at  point  of  rupture do...        .124 

Ke<luction  in  area  after  rupture,  per  cent  of  original  aection 39.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface ailky 

Elongation  of  inch  sections ".20*,  ".17,  ".11 
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Ko.  5166. 
Marks,  A.  I.-X. 
Diameter,  ".504. 
Sectional  area,  .25  sqnare  inch. 
Gauged  length,  3". 


Applied  loftds. 

Elongation 
per  inch. 

SoccesHive 

eloniration 

per  inch. 

Permanent 
fiet. 

SucocAflive 

pcrraanent 

set. 

Remarks. 

Total. 

Per  sqnihre 
incli. 

250 
1,250 
2.500 
5,000 
7,500 
10,000 
11,250 
12,500 
13,750 
15.000 
16,250 
17.500 
17,750 
18,000 
18,250 
18,500 
18,750 
19,(100 
19,500 
20.000 
20.500 
21,000 
21.500 
22.000 
22,500 
23,000 
23,500 
24,000 
24.500 
25.000 
25,500 
28,000 
28,500 
28,540 

Pound*. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70.000 

71,000 

72,000 

73,000 

74,000 

75.000 

76,000 

78,000 

80,000 

8*2,000 

84,000 

86,000 

88,000 

90.000 

02,000 

94.000 

96.000 

96.000 

100,000 

102,000 

104,000 

106,000 

106. 160 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.  001333 
.001467 
.001700 
.001867 
.002033 
.002233 
.002400 
.015000 
.016167 
.016733 
.018000 
.018833 
.0109:)3 
.021667 
.024000 
.026333 
.0293:t3 
.031667 
.034333 
.037667 
.0400 
.0433 
.0467 
.0533 
.0633 
.0733 
.0900 
.1300 
.1600 

Inch. 
0. 
.000100 
.000200 
.000367 
.000333 
.000333 
.000134 
.000233 
.000167 
.000166 
.000200 
.000167 
.012600 
.001167 
.000566 
.001267 
.000833 
.001100 
.001734 
.002333 
.002333 
. 003000 
.002334 
.002666 
.003334 
.002333 
.0033 
.0034 
.0066 
.0100 
.0100 
.0367 
.0400 
.0300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

.000033 

.oooo:{3 

.000033 

0. 

.000033 

0. 

............ 

General  summary. 

Tensile  sti^ngth  per  sqnare  inch  of  original  section ponnds..    106, 160 

JQsstic  limit  per  square  inch  of  original  section do...      70,000 

Elongation  per  inch  after  ruptaro inch . .        .2133 

Klongation  per  inch  under  strain  at  elastic  limit «lo...    .002400 

Beduction  in  diameter  at  point  of  rupture do...         .144 

Seduction  in  area  after  ruptare,  per  cent  of  original  section 44. 6 

Position  of  rupture at  niidd  le  of  stem 

Character  of  broken  surface fine  silky 

fiongatioo  of  inch  sections ".  14, ".  36,  ".  14 
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No.  5157. 

Marks,  A.  I.  35. 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loada. 

Elongation 
per  inch. 

SaccoMiye 

clunf^ation 

per  inch. 

Permanent 
set. 

Sncceasive 

pcnimuent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Poundi. 
250 
1.250 
2.500 
5,000 
7,500 
10,000 
11,  250 
12,500 
13.750 
15,000 
15. 250 
15.500 
15,750 
16,000 
16,250 
16,500 
16, 7rK) 
17,000 
17,500 
18,000 
18,500 
19,000 
19, 500 
20,000 
20,500 
21.000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,090 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50.000 
55.000 
60,  (MH) 
61.000 
62.00U 
63.000 
64.000 
65,000 
66.000 
67,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78. 000 
80,000 
82,000 
84.000 
86,000 
88,000 
00.000 
92,000 
04,000 
96,000 
06,360 

Inch. 
0. 

.000100 
.000300 

.wumi 

.001000 
. 001367 
.001567 
.001733 
.001933 
.002100 
.002167 
.013400 
.014667 
.015667 
. 016400 
.017«3 

.oi8:i:;3 

.019667 

.022000 

.  0240*17 

.026667 

.029(KM) 

.  032000 

.035333 

.039000 

.043000 

.0467 

.0567 

.0633 

.0700 

.0833 

.ii:t3 

.1400 

Inch. 
0. 
.000100 
.000200 

.  ooo:s67 

.000333 
.000367 
.000200 
.000166 
.000200 
.000167 
.000067 

.oii2:a 

.001267 
.001000 
.0007:^3 
.000933 
.001000 

.ooi3:u 

.  002:J33 

. 002067 

.002600 

.  002:133 

.003000 

. 003333 

.003067 

.004000 

.0037 

.0100 

.0066 

.0067 

.0133 

.0300 

.0267 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elnaticlimik 

• 

Tensile  strength. 

0. 

0. 

0. 

1 

....      . . 

i 

1 

General  aummary. 

Tensile  strenf^thper  sqnare  inch  of  original  section pounds..    06,360 

Elastic  limit  per  square  incli  of  original  section do. . .    61, 000 

Elongation  per  inch  after  ruptum inoh..      .a4tf7 

Elongation  ]>cr  inch  unfler  strain  at  elastic  limit do. . .  .  002167 

deduction  in  diamet^T  at  point  of  mptnro do...        .SM 

Reduction  in  area  ai't^ir  rupture,  per  cent  of  original  section 50l3 

Position  of  rupture at  middle  of  stem 

Characti^rof  broken  surface fine  silky 

Elongation  of  inch  sections ".16,  ".46*,  ".14 
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No.  5171. 


KiOKBL  Steel. 

Marks,  24—1. 

Diameter,  ".564. 

Sectional  are^i,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SuccosBivo 

elongation 

per  inch. 

Permanent 
set. 

SncceARive 

permanent 

set. 

Remarks. 

ToUl. 

Per  Rci  nare 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

11.250 

12,500 

13,750 

15,000 

16.250 

17,500 

18,750 

20,000 

21,250 

22,500 

23,750 

25,000 

26,250 

25,500 

25,750 
26,000 
26.250 
26,500 
28,750 
27,000 

Pounds. 
1,0(X) 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45.000 
50.000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
00,000 
95,000 
100.000 
105.000 

102,000 

103,000 
104,000 
105.000 
106,000 
107,000 
108,000 
110,000 
112.000 
114.000 
116,000 
118,000 

Inch. 
0. 

.000100 
.000300 
.000633 
.000907 
.001167 
.001333 
.001500 
.001667 
.001833 
.002000 
.002200 
.002333 
.0025:13 
.002700 
.002900 
.003067 
.003?67 
.003433 
.003633 
C   .007333 
\    .011333 
.013833 
.022000 
.025333 
.026667 
.029667 
.031667 
.038000 
.044333 
.0567 
.0667 
.1067 

IneA. 
0. 
.000100 
.  0(K»200 
.000333 
.000334 
.000200 
.000166 
.000167 
.000167 
.000166 
.000167 
.000200 
.000133 

.wnmo 

.000167 

.000200 

.000167 

.000200 

.000166 

.000200 

.003700 

.004000 

.002500 

.008107 

.00:033 

.  (»013.U 

.003000 

.002000 

.006:i33 

.006333 

.012367 

.0100 

.0400 

Ineh, 
0. 
0. 

Inch. 
0. 

• 

Initial  load. 

0. 

0. 

0. 

0. 

Elastic  limit:  load  fell. 

Tensile  strength. 

27,500 

28,000 
28,500 
29.000 
29,500 

1 

x 

1 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  118.000 

Elastic  limit  per  square  inch  of  original  section do. . .  105, 000 

Elongation  per  inch  after  rupture inch..      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  003633 

Bednctionin  diametor  at  point  of  rupture do...        .224 

Bednctionin  area  after  rupture, per  cent  of  original  section 63.7 

Position  of  rupture 1".  3  from  neck 

Clua^Mjterof  broken  surface fine  silk^',  with  deep  radial  serrations 

Elongation  of  inch  sections ".30*,  ".22*.  ".09 

Chemical  composition. 

,  Per  cent. 

Total  carbon 0.338 

Graphitic  carbon 0.015 

Combined  carbon 0. 323 

MtDganese 0.422 

SUieon * 0.103 

Solphur 0.040 

Phosphorus 0.028 

Copper 0.000 
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No.  5172. 


KlOKEL  STEEI.. 

Marts,  24-2. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Saccesaiye 

eloneatlon 

per  Inch. 

Permanent 
aet. 

Sncceaalve 

permanent 

•et. 

IZemarka. 

Total. 

Per  aqnare 
inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

16,250 

37,500 

18,750 

20,000 

21.250 

22,500 

23,750 

25,000 

26,250 

25.000 

25,250 
25,500 
26,750 
26,000 
26,250 
26,500 
28,750 
27,000 
27,500 
28,000 
28,500 
28,920 

Pounds. 

1,000 

5,000 

10.000 

20.000 

30,000 

40,000 

50,000 

60,000 

65.000 

70,000 

76,000 

80,000 

85.000 

90,000 

95,000 

100,000 

105,000 

100,000 

101,000 
102,000 
103,000 
104, 000 
105,000 
106,000 
107,000 
108,000 
110,000 
112,000 
114.000 
115,680 

Ineh. 
0. 

.000067 
.000300 
.000033 
.000967 
.001333 
.001667 
.002000 
.002200 
.002367 
.002567 
.002733 
.002900 
.003067 
.003267 
.003433 
.003633 
C   .000167 
)    .012733 
.022000 
.023333 
.025333 
.026833 
.029333 
.032500 
.035000 
.038333 
.045667 
.054333 
.0067 
.1000 

Inch. 
0. 

.0001)67 
.000233 
.  000333 
.000334 
.000366 
.000334 
.000333 
.000200 
.000167 
. 000200 
.  000166 
.000107 
.000167 
.000200 
.000106 
.000200 
.002i>34 
.006566 
.009267 
.001333 
.002000 

.  ooir>oo 
.  oo2r>oo 

.003167 
.002500 
. 003333 
.007334 
.008666 
.012367 
.0333 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaaticlimit;  load  fell. 
Tensile  atrength. 

0. 

0. 

0. 

• 

General  aummary, 

Tenaile  atrength  per  aqnare  inch  of  original  aection ponnda. .  115, 680 

Elaaticlimit  per  nqnare  inch  of  original  section do...  105,000 

Elongation  perinea  afterruptiire inch..      .2000 

Elongation  ]>er  inch  under  strain  at  elastic  limit do...  .003633 

Reduction  in  diameter  at  point  of  rupture do...        .214 

Keduction  in  area  after  rupture,  per  cent  of  original  section 61.5 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface fine  silky,  with  deep  radial  serrationa 

Elongation  of  inch  aectiona ".  09, ".  26*, ".  23* 
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No.  5173. 

Wood  Annealbd. 
Marks,  S.  12-1. 
Diameter,  '^506. 
Sectional  area,  20  square  inch. 
Ganged  length,  V. 


AppU«d  loadB. 

Elongation 
permcb. 

Socoeaaire 

eloncation 

perlnch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  Mnare 
inck. 

Po«nd». 
200 
8.000 

8,000 
10,000 
12,000 
14,000 
18,000 
18.000 
20,000 
20,800 
21,000 
21,200 
21,400 
21,000 
21.800 
22,000 
22,400 
22,800 
24,000 

PfnmdM. 

1,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,0(10 

90,000 

100,000 

104.000 

106,000 

106,000 

107,000 

108,000 

109,000 

110,000 

112,000 

114,000 

120,000 

125,000 

130.000 

135,000 

135,750 

Inch, 

0. 

.0000 
.0012 
.0016 
.0019 
.0023 
.0027 
.0030 
.0034 
.0039 
.0045 
.0048 
.0051 
.0060 
.0070 
.0096 
.0106 
.0130 
.02 
.03 
.04 
.07 
.09 

Inch, 
0. 

.0009. 

.0003* 

.0004 

.0003 

.0004 

.0004 

.0003 

.0004 

.0005 

.0006 

.0003 

.0003 

.0009 

.0010 

.0026 

.0010 

.0024 

.007 

.01 

.01 

.03 

.02 

Ifiek, 
0. 
0. 
0. 

Inch, 

Initial  load. 
Elastic  limit 

0. 

0. 
0. 
0. 

25,000 

26.000 

27,000 
27,150 

Tensile  strength. 

Oeneral  summary. 

TiBBiile  stoength  per  sqnare inch  of  original  section pounds..  135,750 

Sbstic  limit  per  square  inch  of  original  section do...  104,000 

XloBgatioii  per  inch  after  rapture ^ inch . .  .23 

Boogation  per  inch  under  strain  at  elastic  limit do...  .0039 

Bedoction  in  diameter  at  i>oint  of  rupture flo. . .  .  125 

Jteduetion  in  area  after  rupture,  percent  of  original  section 43.3 

Character  of  broken  surface tine  sillcy,  with  flue  radial  serrations 

Chemical  composition. 

Per  cent. 

Total  carbon 0.418 

Gnpbitie  carbon O.OIS 

Combined  carbon 0.400 

Haagaoeae 0.748 

Silicon - 0.296 

Holphnr 0.050 

Plioaphorus 0.018 

Copper 0.000 


i 
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No.  5174. 


Wood  Annealed. 

Marks,  S  12-4. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  1". 


Applied  loads. 

Elonntion 
per  Inch. 

Sacoeesive 

elongation 

per  Inch. 

Permanent 
set 

Saccossive 

I»ennauent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
21,000 
21,200 
21,400 
21,600 
21,800 
22,000 
22,200 
22,400 
22,800 
23,200 
23,600 
24,000 
25,000 
26,000 
27,000 
27,170 

Pounds. 

1,000 

10,000 

20,000 

ao.ooo 

40,000 

60,000 

60,000 

70.000 

80,000 

90,000 

100,000 

105,000 

106,000 

107.000 

108.000 

109.000 

110,000 

111,000 

112,000 

114,000 

116,000 

118,000 

120,000 

125,000 

130.000 

135,000 

135,850 

Inch. 

0. 
.0003 
.0007 
.0010 
.0014 
.0017 
.0020 
.0024 
.0027 
.0030 
.0034 
.0037 
.0038 
.0039 
.0064 
.0072 
.0078 
.0092 
.0112 
.0164 
.0185 
.0220 
.0268 
.03 
.06 
.07 
.11 

Inch. 

0. 

.0003 
.0004 

.0003 
.00(H 
.0003 
.0003 
.00l»4 
.0003 
.0003 
.0004 
.0003 
.0001 
.0001 
.0015 
.0018 
.0000 
.0014 
.0020 
.0042 

.oo:)i 

.0ti35 

.0048 

.0032 

.02 

.02 

.04 

0. 

Indi. 
0. 

Initial  load. 

• 

V 

Elastic  limit 
Tensilo  strength. 

0. 

0. 
0. 

..•••••••••. 

•••••••••••• 

General  summary,  .   ■ 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  135.850 

Blastic  limit  per  souare  inch  of  original  section do...  107,000 

Elongation  per  inch  after  rupture inch..         .28 

Elongation  per  inch  under  strain  at  elastic  limit do...      .0039 

Beductionin  diameter  at  point  of  rupture do...        .135 

Reduction  in  area  after  rupture,  per  cent  of  original  nection 46. 2 

Character  of  hroken  surface fine  silky,  with  fine  radial  serrations 
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No.  5192. 

Marks,  25  No.  1. 

Diameter,  ".564. 

Seetaonal  area,  .25  gqaare  inch. 

Ganged  length,  3 '^ 


AppUedlMds. 

EloaicsUon 
per  inch. 

Saoeeasive 

elonniion 

perinch. 

PenttAnent 
aet. 

Sacc«AaiTe 

,  permanent 

aet 

Total. 

Peraqnare 
incn. 

Piowtdt. 

250 

1.250 

2,500 

6,000 

7.500 

10,000 

11.250 

12,500 

13,750 

15,000 

15,500 

16,000 

16,250 
16,500 
16,750 
17.000 
17,250 
17.500 
18,000 
18.500 
19,000 
19,500 
20,000 
21,000 
22,000 
21,000 
24,000 
25,000 
26,000 
27,000 
27,710 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
45.000 
60.000 
56,000 
60,000 
62,000 

64,000 

65.000 

66,000 

67,000 

66,000 

69,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80.000 

84,000 

88,000 

02,000 

96,000 

100,000 

104,000 

108.000 

110,840 

Inch. 
0. 

.000100 
.000900 
.000667 
.001000 
.001367 
.001533 
.001733 
.001900 
.002100 
.002167 
(  .002207 
.010333 
.010667 
.010033 
.011333 
.0120U0 
.012767 
.013700 
.015833 
.017000 
.018700 
.020400 
.022400 
.026667 
.631333 
.087000 
.0430 
.0630 
.0680 
.0900 
.1883 

Inch. 
0. 

.000100 
.000200 
.000367 
.000338 
.000367 
.000106 
.000200 
.000167 
.000100 
.000067 
.000100 
.008066 
.000334 
.000206 
.000400 
.000667 
.000767 
.000933 
.001033 
.001667 
.001700 
.001700 
.002000 
.004267 
.004666 
.006667 
.0060 
.0100 
.0100 
.0270 
.0488 

Inch. 
0. 

a 

Jnek. 
0. 

Initial  load. 
Elaatlo  limit. 

Tensile  strength. 

• 

0. 
0. 

0. 
.000033 
.000033 

*  .066033* ' 
0. 

QtfMroi  Mimiiiary. 

Ttaaile  atrengtti  per  aqnare  inob  of  original  section poanda..  110,840 

Baatie  limit  per  aqnaie  inch  of  original  section do...    64,000 

Xlongation  per  inch  after  mpture inch. .      .  1733 

Kkmgation  per  ineh under  atrain  at  elastic  limit do...  .002267 

Reduetioin  in  diameter  at  point  of  rapture do...       .084 

Badnctlon  in  area  after  ruptare,  per  cent  of  original  section 27. 6 

Position  of  mptore at  middle  of  stem 

Character  of  broken  anrfaoe line  granular,  radiating  from  asilky  center 

Bongation  of  ineh  aecUona ".  13, ".  26*, ".  13 
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No.  4953. 

Marks,  Bio. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inclu 

Gaaged  length,  3". 


Applied  loads. 

Eloneation 
perlncli. 

Successive 

eloDgation 

per  inch. 

Permanent 

SOv. 

Snccessiye 

irarmanent 

set. 

TotaL 

Per  square 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

7,750 

8,000 

8,250 

8.500 

8,750 

9,000 

9.250 

9,500 

9,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12.500 

13.000 

13,500 

14.000 

14,620 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
30,000 
37.000 
38.000 
39.000 
40,000 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
56,000 
58.480 

Inch. 
0. 

.000067 
.000300 
.000633 
.001000 
.012:i.33 
.015000 
.016167 
.018500 

.023000 

.025000 

.027667 

.030000 

.033000 

.035067 

.039333 

.041067 

.040333 

.049333 

.054333 

.058333 

.064667 

.068667 

.0767 

.0967 

.1200 

.1600 

.2100 

Inch. 
0. 

.000067 
.0002:» 
.0003.33 
.000367 
.  011333 
.002667 
.001167 
.002333 
.001833 
.002667 
.002000 
.002667 
.002333 
.003000 
.002667 
.003660 
.002334 
.004666 
.003000 
.005000 
.004000 
.006334 
.004000 
.008033 
.0200 
.0233 
.0400 
.0500 

Inch, 
0. 
0. 

Inek. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

• 

G€weral  aumnuiry, 

Teof ile  strength  per  square  inch  of  original  section ponnds . .    68, 480 

XIattic  Unit  per  sauare  inch  of  originu  section do. . .    30, 000 

BoDgation  per  incn  after  rupture inch . .      .  3367 

Uesgation  per  inch  under  strain  at  elastic  limit do...  .001000 

Bedoetion  in  diameter  at  point  of  rupture do. . .        .  214 

Kedoction  in  area  after  rupture,  per  cent  of'^original  section 61. 5 

PMition  ofrupture 1".4  from  neck 

Chirscter  of  broken  surface silky 

BoBgation  of  inch  sections ".  22, ".  50*, ".  29 

Chemical  oompo^ition. 

Percent. 

Total  carixm 0.144 

Graphitic  carbon 0.028 

Csmbined  carbon 0.116 

Vsnganese 0.655 

Silicon 0.019 

Sslphnr 0.126 

PbMpboms 0.058 

Copper , 0.022 
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^O.  4957. 

Marks,  11  B. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonsation 
per  mob. 

Saocesaive 

elonsation 

permch. 

Fermanent 
act. 

Soooeaaive 

permanent 

aet. 

Bemarka. 

Total. 

Per  Muare 
incn. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

7.760 

8,000 

8,260 

8,500 

8,760 

9,000 

9,250 

9,500 

9,750 

9,000 

9,230 

9,500 

9,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11.500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,600 

Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
81,000 
32,000 
83,000 
84,000 
85,000 
36,000 
37,000 
88.000 
89,000 
36,000 
37,000 
38,000 
38.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
48,000 
60,000 
52,000 
64,000 
66,000 
58,000 

Inch. 
0. 

.000067 

.000300 

.000633 

.000967 

.001000 

.001033 

.001067 

.001133 

.001200 

.001267 

.001300 

.001333 

.001367 

.022167 

.023600 

.024667 

.027333 

.030000 

.032000 

.034667 

.037667 

.041333 

.044333 

.0500 

.0600 

.0700 

.0867 

.1033 

.1333 

.2000 

/ndk. 
0. 

.600067 
.000233 
.000333 
.000334 
.000033 
.000033 
.000034 
.000066 
.000067 
.000067 
.000033 
.000033 
.000034 
.020800 
.001433 
.001067 
.002666 
.002667 
.002000 
.002667 
.003000 
.003666 
.003000 
.005667 
.0100 
.0100 
.0167 
.0166 
.0300 
.0667 

Inch, 
0. 
0. 

Inch. 
0. 

Initialload. 

Elaatio  limit;  load  fflfi. 

Tenaile  atrengtlu 

0. 

« 

General  summaty. 

Tenaile  atrengUi per  aqnare  inch  of  orizinal  aeotion ponnda..    58,000 

Elaatic  limit  per  aauaro  inch  of  originiu  aection do...    89,000 

Elonjsation per inon  aftermpture inch..      .3167 

Elongation  per  inch  under  atrain  at  elaatic  limit do....  001367 

Beduction  in  diameter  at  point  of  rupture do. . .        .  194 

Bednotion  in  area  after  rapture,  per  cent  of  original  aection 67.0 

Poaitionof  rupture at  middle  of  at«m 

Character  of  broken  aurface fine  ailky 

Elongation  of  inch  aectiona ".  22,  ".  51*.  ".  ffl 

Chemical  composition. 

Per  cent. 

Total  carbon 0.174 

Graphitic  carbon 0.030 

Combined  carbon 0.154 

Manganoae 0.672 

Silicon 0.047 

Sulphor 0.095 

Phoaphorna 0.060 

Copper 0.040 
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Ko.  4970. 

Marks,  U  B. 

Diameter^  ^^564. 

Sectional  area,  :25  square  inch. 

Ganged  length,  3^^ 


Applied  loada. 

EIoDcatioD 
permoh. 

Successive 

eloDgation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Tobd. 

Per  square 
inoli. 

Pmatds. 

2S0 
1,250 
2,500 
5,000 
7,500 
10.000 

11,000 

11,250 
U,SOO 
U,750 
12,000 
12.250 
12,500 
13,000 
13,500 
14.000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,  COO 
10,500 
19,720 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 

44. 000  1 

45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52.000 
54.000 
56,000 
58,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
78,880 

Inch, 
0. 

.000100 

.000300 

.000667 

.001000 

.001367 

.001500 

.014267 

.014600 

.015000 

.016000 

.017(M)0 

.0178:« 

.010333 

.022000 

.025000 

.028000 

.031333 

.034667 

.038667 

.042667 

.048333 

.054667 

.061667 

.071(X)0 

.0867 

.1033 

.1367 

.1800 

Inch, 
0. 
.000100 
.000200 
.000367 
.000333 
.000367 
.00U133 
.012767 
.000333 
.000400 
.OOIUOO 
.001000 
.000833 
.001500 
. 002667 

.oo::ooo 

.003000 

.003333 

.  003334 

.004000 

.004000 

.005666 

.0OG:i34 

.007000 

.009333 

.0157 

.0166 

.0334 

.0433 

Inch, 

0. 
0. 

Inch. 
0. 

1 
Initial  load. 

Elastic  limit. 
Tonnilo  Htrength. 

0. 

1 

:::::;:;::::::::::::::: 

General  summainf, 

Teosfle  atrength  per  square  inch  of  original  section pounds..    78,880 

BasUe  limit  per  square  inch  of  originai  section do . . .    44, 000 

Xkmgation  per  inch  after  rupture in ch . .      .2400 

Kbogatlon  per  inch  under  strain  at  elastic  limit do...  .001500 

Bednction  in  diameter  at  poiut  of  rupture do. . .       .  1 14 

Bfldnction  in  area  after  rupture,  per  cent  of  original  Hectiun 44. 6 

Position  of  rupture 1".  5  from  n««k 

Character  of  broken  surface silky 

BoBgationof  inch  sections ".  16, ".  39*, ".  17 

H.  Ex.  92 14 


I 


210 


STEEL   FOK   RECEIVERS   OP   RIFLES. 


No.  4971. 

Marks,  15  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  inclL 

Gauged  leugth,  3". 


Applied  loads. 


Total 


Povnda. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

10,750 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
24,950 


Per  sqnare 
incn. 


Pounda, 
1,000 
5,000 
10,000 
20,000 
30,000 
40.0U0 
43,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 

56, 000  [ 

57,000 
58,000 
59,000 
60,000 
62, 000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
99,800 


Eloneation 
per  inch. 


Inch. 
0. 

.000133 
.000333 
.000667 
.001033 
.001367 
.001500 
.  001733 
.001800 
.001867 
.001933 
.001907 
.002000 
.  002033 
.  010667 
.  011333 
.011833 
. 012667 
.  013333 
.015000 
.017000 
.  018667 
.020000 
.  022167 
.024000 
.  025833 
.  028333 
.^0667 
.033333 
.036000 
.039000 
.042667 
.  047000 
.051667 
.  057667 
.0667 
.0767 
.0067 
.1367 


SnccesAlve 

elougation 

per  incli. 


Inch. 
0. 

.000133 

.  000200 

. 00U334 

. 000366 

.  000334 

.000133 

.  0002:« 

.000067 

.000067 

.000066 

.000034 

. 000033 

.  000033 

.008034 

.000666 

.000500 

.0008.34 

.000666 

.  001667 

,  002000 

.001667 

.001.333 

.002167 

.  001K33 

.001833 

.002500 

. 002334 

.  002066 

.  002067 

.003000 

.003667 

. 004333 

.004667 

. 006000 

.009033 

.0100 

.0200 

.0400 


Permanent 
aet. 


Inch. 
0. 
0. 


0. 


0. 


Sncoeaaive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


ElflHtic  limit. 


Tensile  strougth. 


General  summary. 

Tensile  strength  per  sqnare ioch  of  orinnal section pounds..    99,800 

Elastic  limit  per  square  Inch  of  originalsection do...    56.0<X^ 

Elongation  per  inch  after  rupture inch. .      .  1800 

EloDgation  per  inch  under  strain  at  elastic  limit do...  .002033 

Eeduction  in  diameter  at  point  of  rupture do...        .104 

Reduction  in  area  after  ruptnre,  per  cent  of  original  section 33. 5 

Fbsition  of  rupture 1".  1  from  nwk 

Charact«r  of  broken  surface silk}',  trace  of  granulation 

EJongationof  inch  sections ",23*,  ".20,  ".11 
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Marks,  16  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3* 


ill 


Apphed  loads. 

Elonf^tion 
perinoh. 

Sncceasive 

elonsatlon 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total 

Per  aaoaze 
inch. 

Voond». 

250 

1.250 

2,500 

5.000 

7,500 

8,750 

9.000 

9,250 

9,500 

9,750 

10.000 

10.250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14000 

14,250 

14.500 

14,750 

14,800 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38.000 
38.000 
40.000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48.000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
68,000 
50,000 
59,200 

Inch. 
0. 
.000167 
.000333 
.000687 
.001000 
.001233 
.001300 
.023000 
.024667 
.026787 
.028667 
.031000 
.033967 
.035833 
.038333 
.041700 
.044687 
.048933 
.052333 
.057000 
.062333 
.0667 
.0733 
.0800 
.09Q0 
.1000 
.1133 
.1333 
.1600 
.2233 
.2767 

Inch. 
0. 

.000167 
.000166 
.000334 
.00033:) 
.000233 
.000067 
.021700 
.001667 
.002100 
.001900 
.0023:» 
.002967 
.001868 
.002500 
.003367 
.002967 
.004266 
.003400 
.004067 
.005333 
.004367 
.0066 
.0067 
.0100 
.0100 
.0133 
.0200 
.0267 
.0633 
.0534 

Inch. 
0. 
0. 

Inch 
0. 

luiUal  load. 
Eljistic  limit 

Tcusilo  Btrength. 

.000033 

.000033 

, 

General  summary, 

Teaaila  atrengtti  per  aqnare  inch  of  original  section pounds . .    59, 200 

Bastic  limit  per  souare  inch  of  original  section do  ..    30,000 

Sbngation  per  incn  after  rupture inch. .      .  3200 

Boogation  per  inch  under  strain  at  elastic  limit do. . .  .  001300 

fiiNinctionio  diameter  at  point  of  rupture do...        .164 

Bedaction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Ptaition  of  rupture 1".  71  from  neck 

Clianicterof  broken  surface line  silky 

Bongation  of  inch  sections ".25,  ".52*.  ".19 
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No.  4986. 

Marks,  17  B. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  Inch. 

Sacoesnire 

elongatiou 

per  inch. 

Permanent 
aet. 

Snooeasive 

permanent 

aet. 

Kemarka. 

Total. 

Per  M  aare 
iiioo. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

16,350 

Pound*. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
41.009 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
65,400 

Inch. 
0. 
.000067 
.0(H)300 
.0006:{3 
.000967 
.001100 
.001333 
.001367 
. 001367 
.025000 
.026767 
.02933.* 
.031067 
.03:^833 

Inch. 

0. 
.000067 
.000233 
.  00ll3:t3 
.  0003:{4 
.000133 
.000233 
.000034 

0. 
.023633 
. 001767 
.002r)66 
.  002334 
.002166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elamic  limit. 
Tensile  strength. 

. 

0. 
0. 

General  summary. 

Tenaile  strength  per  square  inch  of  original  section pounds..    65,400 

Elastic  limit  per  square  inch  of  originaTsection do...    42.000 

Elongation  per  inch  after  rupture inch..      .3U00 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001307 

Reduction  in  diameter  at  point  of  rupture .' do...        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  sei'liun 49.7 

Position  of  rupture 1".26  from  neck 

Character  of  broken  surface fine  silkv 

Elongation  of  inch  sections ".44*,".26,".aD 
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No.  4994. 

Marks,  18  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loftds. 


Total. 


250 
1,250 
2,500 
S,000 
7,500 
10,000 
10,250 
10,500 
10.750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.800 
12,750 
13,000 
13,250 
13.500 
13,750 
14,000 
14.250 
14,500 
14.750 
15.000 
18,«50 


Peraqnare 
iocn. 


Powtds. 
1,000 
5.000 
10,000 
2U.000 
30.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
40,000 
50.000 
51,000 
62,000 
53,000 
54.000 
56,000 
56.000 
57.000 
58.000 
59,000 
60,000 
74.600 


Elonntioo 
per  Inoh. 


Inch.  , 
0. 

.000100 
.000300 
.000667 
.OUIOOO 
.001367 
.001367 
.001400 
.001433 
.001500 
.001567 
.001633 
.001667 
.0193:i3 
.021267 
.022933 
.024500 
.026333 
.028000 
.030000 
.032000 
.034100 
.0363:t3 
.038333 
.041333 
.044000 


SnocenAive 

elonf^atioD 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.00t)367 
.  0003:{3 
.000967 
0. 
.000033 
.000033 
.000067 
.000067 
.000066 
.000034 
.017666 
.001034 
.001666 
.001567 
.001833 
.001667 
.002000 
. 002600 
.00151)0 
.  0022:i3 
.002(H)0 
.0030(H) 
.002667 


Permanent 
set. 


Inch. 


0. 

0. 


0. 


Succensive 

pomianent 

net. 


Inch. 


0. 


Kemarks. 


Initial  load. 


Klafttic  limit. 


Tensile  strength. 


General  summary. 

Toitflu  strenj^fa  per  aqnare  inch  of  original  section * pounds. .    74. 600 

BMtic  limit  per  soaare  inch  of  original  section do. . .    47,  oiH) 

HoQgaiion  per  incn  after  rapture inc.li . .      .  L'TiH) 

Bongation  per  inch  and«r  strain  at  elastic  limit du . . .  .(H)]  U07 

Bodaction  in  diameter  at  point  of  rupture do. . .        .174 

fiadoction  in  area  after  mptore,  per  cent  of  original  section W1.2 

Pcfdtionof  mptare 1".  80  from  neck 

Cluneter  of  broken  surface line  Hilky 

Bonj^tion  of  inch  aections ".18.  ".45*.  ".18 
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Ko.  4995. 

Marks,  19  E. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneatloo 
perlnch. 

Snccessive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inch. 

Paunda. 

250 

1,250 

2.500 

6,000 

7,500 

10,000 

10,250 

10,  500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12.  iiOO 

13, 000 

13,500 

14,000 

14,500 

15,000 

15,500 

15,900 

Pounda. 
1,000 
6,000 
10.000 
20,000 
30,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
63,600 

Inch. 
0. 
.000067 
.000300 
.000633 
.  000967 
.  001333 
.  012333 
.  015667 
.018000 
.  027(507 
.031433 
.  032133 
.  0343,33 
.  037367 
.043.ri3 
.  05!MJ67 
.06:13 
.0700 
.  0833 
.  1U33 
.1300 
.2000 

Inch. 
0. 

.000067 
. 000233 
.  00U333 
.  000334 
.  000366 
.011000 
.  003334 
.  0023.13 
.009667 
. 003766 
.  01X1700 
.002200 
.  00:{034 
.005906 
.007334 
.012033 
.0067 
.0133 
.0200 
.0267 
.0700 

Inch. 

0. 
0. 

Inah. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  R€)ction pounds. .    63, 600 

Elastic  limit  per  square  inch  of  original  section do. . .    40, 000 

Elongation  per  inch  after  rupture inch..      .2533 

Elongation  per  inch  under  strain  at  clastic  limit do. . .  . 001333 

Reduction  in  diameter  at  poiniof  ruptnn* do...        .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections ".  13  ".  8  ".  46* 
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Ko.  5017. 

Marks,  20  B. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loada 

Elongation 
per  inch. 

Snccesnive 

elongation 

I>er  inch. 

Permanent 
set 

SncceMive 

permanent 

set. 

Remarka. 

ToUL 

Per  square 
inoh. 

pQunda. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,250 

10,500 

10,750 

9,000 

9.250 

9.500 

9,750 

10.000 

10,250 

10,500 

11,000 

11.500 

12,000 

12.500 

13,000 

13.500 

14.000 

14.500 

15.000 

15,500 

15.940 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
68,000 
64.000 
56.000 
68,000 
60,000 
62,000 
63,760 

Inch. 
0. 

.000100 

.000300 

.000633 

.000967 

.001100 

.001300 

.  001333 

.001333 

.001367 

.005000 

.006000 

.010667 

.014333 

.020333 

.023333 

.025667 

.028667 

.033333 

.037667 

.043333 

.049333 

.056667^ 

.066667 

.076000 

.095607 

.124000 

.2033 

Inch, 

0. 
.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000033 

0. 
.000034 
.003633 
.001000 
*  004667 
.003666 
.006000 
.003000 
.002334 
.003000 
.004666 
.003334 
.005666 
.006000 
.007334 
.010000 
.009333 
.009667 
.028333 
.0703 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload. 

0. 

0. 

Elastic  limit :  load  fell. 

• 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  persqaare  inch  of  original  section pounds..    63,760 

Elastic  limit  per  square  inch  of  original  section do...    43,000 

Bongatjon  per  inch  after  rupture in  oh . .      .  3000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001367 

E«daction  in  diameter  at  point  of  rupture do. . .        .  154 

Seduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  length 

Cliaracter  of  hroken  surface line  silKV 

Elongation  of  inch  sections ".  22, ".  48*. ". ») 
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No.  5018. 


Marks,  21  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snccessivo 

elongation 

I>erlnch. 

Permanent 
set. 

Siicoessive 

permanent 

set. 

Bemarka. 

Totel. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,250 

10, 5<K) 

10, 750 

11,000 

11,250 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,260 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40.000 
41,000 
42, 000 
43,000 
44,000 
45,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
50.000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,040 

Tneh. 
0. 

.000067 
.000300 
.000033 
.000067 
.  001133 
.001333 
.001367 
.001400 
.  001433 
.001467 
.001533 
.004267 
.007000 
.012333 
.018333 
.  022000 
. 024333 
.  02H333 
.  0;W333 
.0:)8333 
.  044333 
.  05i:)33 
.060000 
.069333 
.0800 
.1033 
.1333 
.1767 

Tneh. 
0. 

.000067 
.0002.33 
.000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000033 
.000034 
.000066 
. 002734 
.  002733 
.  0053,33 
.006000 
.003667 
.002333 
.004000 
.005000 
.005000 
.006000 
.007000 
.008067 
. 000333 
.010677 
.0233 
.0300 
.0434 

Inch. 
0. 
0. 

Tneh. 
0. 

Initial  load. 

Klastic  limit;  load  fell. 

Tensile  sti^ength. 

0. 

0. 

. 

.  m        m           •  • 

.  .  .  ..'K 

General  sumtnary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  sattaro  inch  of  original  section do.. 

Elongation  per  incii  alter  rupture inch . 

Elongation  per  inch  under  ntrain  at  elastic  limit do.. 

Kfiduction  in  diameter  at  jMiint  of  riipturo do. . 

Ke<luction  in  area  after  rupture,  per  cent  of  original  section 

I'osition  of  rupture 1".  08  from  neok 

Character  of  broken  surface flue  silky;  contained  an  irregular  shaped  hole  ". 02  diameter.  Dear 

the  center  of  tlie  specimen. 
Elongation  of  inch  sectiona ".  81*. ".  21,  ".18 


ee.040 

46,000 

.2333 

.001533 

.134 

41.9 
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No.  5162. 

Marks,  22  fi.         ' 
Diameter,  ''.564. 
Sectional  area,  .25  square  incli, 
Qauged  length,  3''. 


Applied  l4Mida. 

Elon^tion 
per  inch. 

> 

Saoeeasiye 

etoneatioQ 

per  inch. 

Permanent 
set. 

Sacnasive 

permanent 

set. 

Bemarks. 

Total. 

Peraanare 
iudi. 

PoundM. 
260 

1.250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11.750 
12.000 
12,250 
11500 
13,000 
13.500 
14.000 
14,500 
15,000 
15.500 
1ft,  000 
16.500 
17.000 
17,500 

Pounda. 
1.000 
5.000 
10.000 
20,000 
30.000 
35,000 
40,0011 
41.000 
42,000 
43,000 
44.000 
45.000 
46.000 
47,000 
48.000 
49.000 
50,000 
52,000 
54.000 
56.000 
58.000 
60.000 
62,000 
64.000 
66.000 
68.000 
70.000 
72,000 
74,000 
74.240 

Inek. 
0. 

.000167 
.000300 
.000633 
.001000 
.001167 
.001333 
.001367 
.001433 
.001467 
.006833 
.019533 
.019933 
.020667 
.022000 
.023200 
.024967 
.027967 
.031067 
.0:<5533 
.039807 
.045000 
.0533 
.0667 
.0633 
.0767 
.0900 
.1100 
.1533 
.1733 

Inih, 
0. 

.4)00167 
.000133 
.000333 
.000367 
.000167 
.000166 
.000034 
.000066 
.000034 
.005:<66 
.012700 
.000400 
.000734 
.001333 
.001200 
.001767 
.003000 
.003700 
.003866 
.004334 
.005133 
.0083 
.0034 
.0066 
.0134 
.0133 
.0200 
.0433 
.0200 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 



( 

18.000 

18,500 

18,560 

General  summai'y. 

TtDsile  strength  per  aqoare  inch  of  original  section ponnds. .    74, 240 

Bsatfe  limit  per  sqaare  inch  of  original  section do. . .    43, 000 

Axagation  per  inch  after  rapture inch. .      .  2467 

BoDpition  per  inch  under  strain  at  elastic  limit do. . .  .  001467 

Bcdaction  in  diameter  at  point  of  rnptare '. do. . .        .  144 

Bednetion  in  area  after  rapture,  per  cent  of  ori^nol  section 44.6 

Posi  tion  of  rapture ".75  from  neck 

Character  of  broken  surface fine  silky 

Xhmgationof  inchseotiona j ".42*,  ".18,  ".14 
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No.  6200. 

Marks,  24  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loadB. 

Elongation 
per  Inch. 

SnccesHive 

elonration 

per  Inch. 

Permanent 
set. 

Snccesflire 

permanent 

set. 

Remarka. 

Total. 

Per  Maare 
incn. 

Povndt. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10.000 

11,250 

11,500 

11,750 
12,000 
12,500 
13,000 
13,500 
14,000 
14.500 
15,000 
15.500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,090 

Pounda. 
1.000 
5,000 
10,000 
20,000 
3U,000 
86,000 
40,000 
45,000 

46.000 

47.000 
48.000 
50.000 
62,000 
54,000 
56,000 
58,  (HX) 
60,000 
02,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
76,360 

Inch. 
0. 
.000133 
. 000333 
.000667 
.001000 
.001133 
. 001333 
.001467 
(   .001533 
\   .015667 
.016600 
.018667 
.020333 
.023000 
.026000 
.030000 
.033067 
.038000 
.  042667 
.048000 
.0567 
.0633 
.0700 
.OKtS 
.1033 
.1467 
.1800 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000133 
.000200 
.000134 
.000066 
. 014134 
.000933 
.002067 
.001666 
.002667 
.003000 
.004000 
.003667 
.004333 
.004667 
.005333 
.0087 
.0066 
.0067 
.0133 
.0200 
.0434 
.0333 

Inch.  ' 
0. 
0. 

Inch. 
0. 

Initial  load.             . 
Elastic  limit. 

Tensile  strength. 

0. 

.000033 

.000033 

Geiteral  aummary. 

Tensile  strength  per  sqaiure  inch  of  original  section ponnda. .    76. 360 

Elastic  limit  per  square  inch  of  originaisoctiou ilo. . .    46,  (KH) 

Elongation  per  incn  after  mptiire inch..      .2800 

Elongation  per  inch  under  strain  at  elaatic  limit do. . .  .  001533 

Bedaction  in  diameter  at  point  of  rapture do . . .        .  164 

Seduction  in  area  after  rapture,  per  cent  of  original  section 49l7 

Position  of  rapture ".10  from  neck 

Character  of  broken  surface! fine  silky 

Elongation  of  inch  sections ".  43*, ",  24,  ".17 
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No,  6201. 

Marks,  24  E. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Eloneation 
perineh. 

Snccesaive 

eloDsatiOD 

perlnch. 

Pennanent 

Mt. 

SnoceMive 

pormanent 

aet. 

Bemarka. 

TotoL 

Peraqiure 
inch. 

PoundM. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

11,250 

11,500 

11,750 

12.000 

12,250 

11500 

12,750 

13,060 

13,500 

14.000 

14,500 

15.000 

15.500 

16.000 

16,500 

17,000 

17,500 

18,  COO 

18,500 

19,000 

19,490 

Poundt. 
1,000 
6.000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
64,000 
,       66,000 
^       58.000 
80,000 
62,000 
64.000 
68.000 
88,000 
70,000 
72,000 
74,000 
76,000 
77,960 

0. 

.000100 

.000333 

.000887 

.001000 

.001187 

.001333 

.001500 

.001687 

.001633 

.001887 

.016887 

.017333 

.018167 

.019400 

.022867 

.020000 

.020000 

.033000 

.037333 

.041887 

.047000 

.063887 

.0633 

.0700 

.0833 

.1000 

.1500 

Inch. 
0. 

.000100 
.0(10233 
.000334 
.000333 
.000167 
.000168 
,000167 
.000087 
.000068 
.000034 
.015000 
.000688 
.000834 
.001233 
.003267 
.003333 
.003000 
.004000 
.004333 
.004334 
.005333 
.008887 
.000833 
.0087 
.0133 
.0167 
.0500 

Inch. 
0. 
0. 

Inch. 
0. 

Tnitial  load. 
Elastic  limit 

Tensile  atrongth. 

0. 

0. 

• 

•••*•««•••«> 

General  summary. 

Teaaile  atrength  per  square  inch  of  oriffinal  seotion ponnda..      77,980 

Baatle  limit  per  aonare  inch  of  origiDafaection do . . .      48. 000 

BongaHon  per  inch  after  rapture in  ch . .        .  2300 

BoBfEation  per  inch  under  strain  at  elaatic  limit do. . .    .  001887 

Seduction  in  diameter  at  poin t  of  mptnre do. . .         .  174 

Redaction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  mptnre 1"  from  neck 

Chwacterof  broken  anrfaoe fine  silky 

Bongation  of  inch  aectiona ".38*.  ".21,  ".10 


i 
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STEEL  CASTING  FOR  15-INCH  CAKMAGE 

TBUCK  WHEEL  PLATE. 

No.  5187. 

Diameter,  ^^564. 

SectionsJ  area,  .25  square  inch. 

Gaaged  length,  3'^ 


Applied  loads. 

ElODj^tiOD 

per  mch. 

SttcceHiiiTe 

eloneation 

peruich. 

Permanent 
aet. 

Sncoeenivo 

pernianent 

aet. 

Beroarks. 

Total. 

Per  maare 
iDcn. 

Pmrndt. 

250 

1,250 

2,500 

5.000 

8.250 

6.500 

8.750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,500 

10,000 

10,500 

11.000 

.1.500 

12,000 

12,500 

13,000 

12,500 

14,000 

14,500 

15.000 

15,500 

16.000 

16,500 

16,080 

PoundM. 

1.000 

5.000 

10.000 

ao.ooo 

25,000 
26,000 
27,000 
28.000 
29.000 
30.000 
81.000 
82,000 
33,000 
34,000 
85,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 
62,000 
54,000 
56.000 
58,000 
00,000 
62,000 
64,000 
66.000 
67,760 

Inch. 
0. 

.000100 

.000333 

.000667 

.000867 

.000900 

.000967 

.001100 

.001333 

.001600 

.001733 

.001900 

.002300 

.004000 

.007000 

.009667 

.011933 

.014667 

.017333 

.020333 

.023000 

.0800 

.0030 

.10 

.11 

.13 

.16 

.18 

.21 

.25 

.31 

.39 

Inch. 
0. 
.000100 
.00<»2:a 
.000334 
.000200 
.000033 
.000067 
.000333 
.000233 
.000267 
.000133 
.000167 
.000400 
.001700 
.003000 
.002667 
.002266 
.002734 
.002666 
.003U00 
.002667 
.0570 
.0130 
.0070 
.01 
.02 
.03 
.02 
.03 
.04 
.06 
.08 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

.000233 

.000233 

.000467 

.000234 

.005767 

.005300 

......'..•... 

General  mmmary. 


66.760 

27,000 

.1300 

.000967 

.054 

18.3 


TeosQe  Btrength  per  square  inch  of  orifl;inal  section pounds 

nastic  limit  per  sonare  inch  of  original  section do. 

Elongation  per  incn  after  mptnre inch 

Elongation  per  inch  nnder  strain  at  elastic  limit do. 

Redaction  in  diameter  at  point  of  rapture do . 

Bednction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  ruptore '.50  from  neck 

Character  of  broken  anrfaoe granular ;  opened  cracks  in  stem  in  vicinity  of  fracture 

KloagatJoB  of  inch  aectiona ".  18*, ".  11, ".  10 

Chemical  composition. 

Per  cent. 

Total  carbon 0.286 

Gr»hitlo  carbon 0.046 

Combined  carbon 0.240 

0.665 


Silicon 0.220 

SolphuT 0.099 

Phosphoms 0.072 

Copper 0.000 
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STEEL  FORGED  BAB8. 

No.  6207. 

Bar  forged  down  in  arseual  smith  shop  from  billet  12"  x  5J". 
Sectional  area,  1".05  x  1".06  =  1.1 1  square  inches. 
Elastic  limit,  72,200  pounds  =  65,050  pounds  per  square  iucb. 
Tensile  strength,  111,200  pounds  =  100,180  pounds  per  square  iucb. 
Elongation  in  10  inches,  1".48  =  14.8  per  cent. 
Elongation  of  inch  sections,  ".08,  ".11,  ".09,  ".10,  ".10,  ".11,  ".13,  ".14, 
'U7,  ".45*. 
Area  at  fracture,  ".83  x  ".83  =  .689  square  inch. 
Contraction  of  area,  37.9  per  cent. 
Appearance  of  fracture,  fine  silky. 

No.  6208. 

Bar  forged  down  in  arsenal  smith  shoj)  from  cast  ingot  7"  x  7". 
Sectional  area,  1".08  x  1".08  =s  1.17  square  inches. 
Elastic  limit,  6.%150  pounds  =  55,680  pounds  per  square  inch. 
Tensile  strength,  101,980  pounds  =  87,160  pounds  per  square  inch. 
Elongation  in  10  inches,  2".18  =  21.8  per  cent. 
Elongation  of  inch  sections,  ".22,  ".50,  ".21,  ".18,  ".17,  ".15,  ".20, 
".18,  ".17,  ".20. 
Area  at  fracture,  ".84  x  ".86  =  .714  square  inch. 
Contraction  of  area,  39  per  cent. 
Appearance  of  frMsture,  fine  silky. 

No.  6470. 

Steel  bar  forged  down  in  arsenal  smith  shop  from  billet: 

K '96^ H 

Sectional  area,  1".02  x  1".02  ==  1.04  square  inches. 
Elastic  limit,  45,200  pounds  =  43,460  pounds  per  square  incb. 
Tensile  strength,  69,400  pounds  =  66,730  pounds  per  square  inch. 
Elongation  in  10  inches,  1".70  =  17.0  per  cent. 
Elongation  of  inch  sections,  ".14,  ".14,  ".14,  ".17,  ".19,  ".16,  ".18, 
".19,  ".19,  ".20. 
Area  at  fi-acture,  ".71  x  ".73  =  .518  square  inch. 
Contraction  of  area,  50.2  per  cent. 
Appearance  of  fracture,  fine  silky. 

H.  Ex.  92 16 


226  STEEL    FORGED    BARS. 

Steel  Used  in  Piston  Rod. 

No.  0471. 
Forj^ed  down  in  arsoiial  smith  slioi>tVoin  billet: 


.30" 


Sectional  area,  V'MW  x  \"M  =  l.IO  square  iiKilies. 

Elastic  limit,  73,(U>0  pomuls  =  0(5,910  pounds  per  square  indies. 

Tensile  strength,  1 18,700  pounds  =  107,910  pounds  per  square  inch. 

Elongation  in  10  inches,  1  ".:).'>  =  13.3  per  cent. 

Elongation  of  inch  sc^ctions,  ''.08,  ".08,  ".00,  ".08,  ".08,  ".12,  ".12, 

•/  i*>    //  4.')*    //IT 

.Xarf,  .TXa^        ,  .XI. 

Area  at  fracture,  ".83  x  ".8.'5  =  .089  per  square  inch. 
Contraction  of  area,  37.4  per  cent. 
Appearance  of  fracture,  fine  silky. 


TOOL  STEEL. 


227 


TOOL  STEEL. 


229 


TOOL  STEEL. 

Samples  ^os.  5154  and  5155  tested  iu  condition  received  without 
lathe  finishing. 

No.  5154. 

Annealed  sample  of  steel  nsed  principally  for  reamers,  taps,  and  such 
tools.    Branded  "  W.  Jessop  &  Sons.    Cast  steel  warranted,  annealed." 
Total  len^rth,  5'  2J". 
Diameter,  1".262. 

Sectional  area,  1.251  square  inches. 
Length  of  sample  between  jaws  of  machine,  34''. 
Gauged  length,  10''. 


Applied  loads. 


Total. 


Pc/undt, 
1,251 
A,  255 
12.510 
18,765 
25,020 
31,275 
37.530 
43,785 
50.040 
51,291 
52,542 
53.793 
55,044 
S«,295 
57,54« 
58,797 
60.C48 
61.299 
62,550 
66.052 
67,564 
70.066 
72.558 
75.060 
77.562 
80,064 
82.566 
85.068 
87,570 
90,072 
92,574 
95,076 
97.578 
100,080 
102.582 
103,800 


Per  sanarn 
incn. 


PtmndM. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
60,000 
52.000 
54.000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
82,570 


Honzation 
per  inch. 


Inch, 
0. 

.000100 
.000230 
.000300 
.000520 
.000600 
.000840 
.000080 
.  001 120 
.00114U 
.001180 
.001200 
.001250 
.00.11)00 
.008500 

.oii:wo 

.011010 

.012.'U)0 

.  013180 

.0150 

.0I7U 

.0190 

.0210 

.0230 

.0260 

.0290 

.0320 

.0360 

.0400 

.0460 

.0510 

.0600 

.0710 

.0850 

.1140 


Succesaive 

elongation 

perlncli. 


Inch. 
0. 

.000100 
.000130 
.000160 
.000130 
.000170 
.000150 
.000140 
.000140 
.000020 
.000040 
.  000020 
.OlHJOSO 
.003750 
.OOiiSOO 
.  002800 
.000310 
.000000 
.00(.»880 
.(Mil  820 
.0020 
.0020 
.0020 
.  0020 
.  0030 
.0030 
.0030 
.0040 
.0040 
.0060 
.0050 
.0090 
.0110 
.0140 
.0290 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Inch. 


0. 
0. 


0. 

0* 

—.666166 


0. 


Inch. 


Initial  load. 


— .OCOIOO 


Elajitio  limit. 


ono:w 


.011130 


To'.ihIIc  Rtrengtli. 


General  eummary. 


Teuflc atrenfsth  per  square  inch  of  original  Aectiou pounds..    62,570 

Ijutic limit  por  square  inch  of  original  section « do. . .    44, 000 

^ojpitioD  per  Incn  after  rupture  in  30  inches inch . .      .  1370 

Kloogfttion  per  inch  under  strain  at  elastic  limit do. . .  .  001250 

«dtict1on  in  diameter  at  point  of  rupture do. . .        .  272 

wdnetjon  in  area  af^er  rupture,  per  cent  of  origiiiHl  Hei-I  iini 38. 4 

l^araeter  of  broken  surface fine  granular  serrated,  rmlintfn^  liuin  n  Hilkv  I'ccentrio  spot 

Bosgstkm  of  6-iiioh  sections 1", 28*.  ".87,  ".67,  ".50,  ".41,  ".88 
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No.  5155. 

Uiiannealed  sample  of  steel,  used  principally  for  twist  drills, 
sop's  steel.    Not  branded.  ^ 

Total  length,  6'  1". 

(  Maximum,  1".271. 
Diameter  <  Minimum,  1".264. 

( Mean,  1".268. 
Sectional  area,  1.2G3  square  inches. 
Gauged  length,  10". 


Jcs- 


/ 


Applied  loadR. 


Total. 


Pounds. 

1.263 

6,315 

12,630 

18,945 

25,260 

31,  575 

37,890 

44, 205 

50,520 

56.835 

63,  irK) 

69,465 

75,780 

82, 095 

88.410 

94, 725 

95,!)88 

97, 251 

98, 514 

99,777 

101, 040 

102, 303 

103,566 

1,263 
6,315 
12,630 
25,260 
87,890 
50,520 
63,150 
76,780 
88,410 
75,780 
63,150 
50,520 
37.890 
25,260 
12,630 
1,263 

106,092 
108.618 
111,  144 
113,670 
116,196 
118,722 
121,248 
123,774 
126,800 
128,826 
281,352 
133, 878 
136, 404 
188,930 
141.456 
143,982 
146,508 
149,034 
151,560 
154,086 
166, 612 
159,188 
161,664 
Jff4,  190 
166,  716 


Per  square 
in  en. 


Pounds. 
1.000 
5,000 
10,000 
16,000 
20,000 
25,000 

:u),ooo 

35,000 
40,000 
45,000 
50,000 
55.000 
60,000 
65,000 
70,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82.000 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
60,000 
60,000 
40, 000 
30,000 
20.000 
10,000 
1,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

106,000 

110,000 

112,000 

114,000 

116,000 

118,000 

120,000 

122,000 

124,000 

126.000 

128,000 

13(t,  000 

i.rj,  000 


EIonij:aHon 
per  inch. 


Jneh. 
0. 

.000120 
.000300 
.000480 
.000620 
.000790 
.000980 
.001120 
.  001300 
.001480 
.  001630 
.001800 
.002000 
.002180 

.  002:i20 

.002500 
. 002520 
.002560 
.002590 
.002620 
.  002t>80 
.010760 
. 010910 

.007200 
.  007310 
.007.500 
.007890 
.008270 
.008650 
.009090 
.009550 
.010090 
.009750 
.009390 
.009000 
.008600 
.008190 
. 007710 
.007260 

.0120 
.0130 
.0140 
.01.50 
.0160 
.0170 
.0190 
.0200 
.0210 
.  0210 
.0220 
.0240 
.0260 
.0270 
.0290 
.0300 
.0320 
.0350 
.0370 
.0400 
.0450 
.0490 
.0570 
.0660 
.0810 


SiicoosBive 

elou)j;ation 

per  inch. 


Inch. 
0. 
.000120 
.000180 
.000180 
.000140 
.000170 
.000190 
. 000140 
.000180 
.000180 
.000150 
.000170 
.  0002(W 
.000.80 
.000140 
.000180 
.000020 
.  (H)(KMO 
.  00  :030 
.  OWW.iO 
.00lH)60 
.008080 
.000150 

—.003710 
+.  (HWllO 
.000190 
.  (N)0390 
.  000.180 
.000380 
.000140 
.000460 
.000540 

— .  ooo;uo 

—.000360 
—.000390 
—.000400 
— . 000410 
—.000480 
—.000450 

.004740 

.0010 

.0010 

.0010 

.0010 

.0010 

.0020 

.0010 

.0010 

.  0000+ 

.0010 

.0020 

.0020 

.0010 

.0020 

.  (1010 

.0020 

.0030 

.0020 

.0030 

.0050 

.0040 

.0080 

.OOW 

.0150 


Permanent 
Het. 


Inch. 


0. 
0. 


0, 


0. 


0. 


Sncoessive 

Iiermanent 

set. 


I 


Remarkfl. 


Inch. 


0. 


Initial  load. 


0. 


0. 


Klastic  limf  t. 


Heated  16  honn. 


Tensile  strenfttlL 
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0 enera  I  tn u m  ma nj, 

Tensiln  streDgth  per  square  inch  of  orii(ioal  aectioii potiinlH. 

EU»tie  limit  ptr  square  inch  of  original  section tlo  . 

Elongation  per  inch  after  rupture  in  HO  inches i  iich . 

Elongation  perinch  under  strain  at  elastic  limit ilo. . 

Hednt-tion  in  diameler  at  point  of  ruptaro do. . 


Ueiluctitin  in  area  after  rupture,  per  cent  of  original  section 

Character  of  bnikt-n  »iirf:ic4' line  Kilky  serrated  nid 


132, 000 

HO.  IHH) 

.074 

.  oo*-n;<«) 

.048 
7.1 
ialiii*;  from  a  silky  s\m\  ut  the  cuiitrr 


Tool  Stekl  feom  Springfield  Aumouy. 

No.  4972. 

Marks,  S.  T. 

Diameter,  ".564. 

Sectioual  area,  .25  square  iaeli. 

Gauged  length,  3". 


Applied  loads. 

Total. 

Per  square 
iuch. 

PoUHdM. 

rounidi. 

250 

1,000 

1,2S0 

6,000 

2,500 

10.000 

5,000 

20,000 

7,500 

30,000 

10.000 

40,000 

11.250 

45,000 

12.500 

50,000 

13,750 

55.000 

15.000 

60,000 

15.250 

61,000 

15,500 

62,000 

15.750 

63,000 

10.000 

64.000 

16,250 

65.000 

10.500 

60,000 

16,750 

67,000 

17,000 

68.000 

17,500 

70.000 

18.000 

72.000 

IS.  500 

74,000 

19.000 

76,000 

19.500 

78.000 

20,000 

80.000 

20,500 

82,000 

21,000 

84,000 

21,500 

80.000 

22,000 

88.000 

22,500 

90,000 

23,500 

94,000 

24,500 

98,000 

23.000 

100,  (KM) 

96.000 

104,000 

27.000 

108,000 

28,000 

112,000 

29.000 

116.000 

.10,000 

120,000 

31,000 

124.000 

32,000 

128,000 

33,000 

l'i2. 000 

33,200 

132,800 

viMn«.o»:<^.. '  Successive  '  i»^„..„„^,.#   Successive 
^rftwo?     elongalioi.    ^♦^""*'>*^»V  permauent 


per  inch. 


Inch, 

.000100 
.000333 
.0006(57 
.001000 
.  001333 
.  001533 
.  001700 
.001900 
.002033 
. 002007 
.002133 
.  002297 
.004000 
.005000 
. 005767 
.  00G007 
.000433 
.  0072:J3 
.008033 
.008667 
.009333 
.010167 
.011000 
.  0117:i3 
.012600 
013500 
. 014333 
.015200 
.  017000 
.010000 
.  020267 
.  022167 
.  02483:1 
.  027607 
.0333 
.0367 
.0433 
.0500 
.0633 
.  0733 


per  inch. 


huh. 
0. 


set. 


Kemarks. 


set. 


Inch. 


0. 
0. 


Inch. 


Itiitiul  loail. 


I 


0. 


0. 


.000100 
.000233 
.000334 

.  ooo3;;3 

. 000333 
. 000200 
.000107 
.000200 
. 000133 

.000034  I 

.000060  ■ i Klasti*' limit. 

.000134  I i 

.001733  I I 

.OOIOL'O 
. 000767 
. 0003UO 
. 0003UG 
.  000800 
.000800 
. 00OGJ4 
.  OOObOO 
.  0008:i4 
. 000833 
.  0(J07J:i 
.  000807 
. 000000 
.  000W3 
.000807 
.001800 
.002000 
. 001267 
.001900 
.002000 
. 002834 
. 005033 
,  0034 
.0006 
.0067 
.  0133 
.0100 


Tensile  strength. 


General  amnmari/. 

Tenaik  strength  per  square  iuch  of  orighiul  section pounds. . 

Elastic  limit  per  sonare  inch  of  original  section do. . . 

Elongation  per  incn  after  rupture i"<"l>  ■  • 

Elongation  i>er  inch  under  strain  at  elastic  limit do . . . 

Eedaction  in  diameter  at  point  of  rupture d«). . . 

Keduetion  in  area  after  rupture,  per  «*^nt  of  orij;lniil  sj'ctiou 

rositlon  of  rupture :••,:.••.-■• 

Character  of  broken  surface granulsir,  railiatiny;  Innn  iniilrr  punrh  mark  denning 

jjan^etl  length. 

Elongation  of  inch  twviiovs ".\\,  " 

UnfueU-ri  ivcli  from  fracture 


132, 800 

62.000 

.  0G33 

. 002133 

.024 

8.4 

at  neck 

end  of 

.^,  ".VW 
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TOOL  STEEL. 


Tool  Steel,  Annealed,  fuom  Springfield  Armory. 

No.  4973. 

Marks,  S.  T.  A. 

Diameter,  ".664. 

Sectional  area,  .25  square  iucb. 

Ganged  len|2^b,  3". 


Applic<l  loads. 

ElonffRtion 
per  Inch. 

Saocessi^e 

oloncation 

perlnoh. 

PermaneDt 
aot. 

SucceMire 

penuauent 

set. 

Total. 

Per  fiQnare 
incn. 

Bemarks. 

Poundi. 
250 
1,260 
2,500 
5,000 
7,500 
10,000 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,300 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
40.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66<000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,200 

I*ich. 
0. 
.000100 

•    .000300 
000633 
.000967 
.001300 
.001367 
.001400 
.008::33 
.011333 
.011700 
.012000 
.012300 
.013333 
. 013733 
.014500 
.016167 

*>     .018000 
.019500 
.021333 
.023433 
.020000 
.028667 
.031333 
.035000 
.039000 
.044000 
.  049333 
.05G(W7 
.064U00 
.0867 
.1067 
.1400 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000067 
.000033 
.000933 
.003000 
.000367 
.000300 
.000500 
.000833 
.000400 
.000767 
.001667 
.001833 
.001500 
.001833 
.002100 
.002567 
.002667 
.002660 
.0U3667 
.004000 
.005000 
.  005333 
.0073:M 
.007333 
.0227 
.0200 
.0333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

1. 

0. 

Elastic  limit. 

1 

I 

! i...' 

•■■*■«••■■•■ 

.... 

; 

1 

1 
....•.......'.......••..• 

• 

; 

...1...... ...... 

Tensile  strength. 

...i 

i 

1 

General  SHmmary, 

Tensile  strength  per  sqaare  inch  of  original  neotion pounds. .    85, 200 

Elastic  limit  per  so nare  inch  of  original  section do. . .    44, 000 

Elongation  per  i ncn  after  rupture inch . .      .  1433 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001400 

Reduction  in  diameter  at  point  of  rupture do. . .        .  124 

Reduction  in  area  after  rupture,  percent  of  original  section 39.2 

Position  of  rupture ".95  from  neok 

Character  of  broken  aurface granular,  nHiiatiiig  from  a  fine  silky  center 

Elongation  of  inch  sections ".07,  ".11,  ".25* 


TOOTi   STEEL. 
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Tool  Steel,  Annealed,  from  SPBiNaFiELu  Abmoby. 

No.  5016. 

Marks,  8.  T.Aj. 

Diameter,  ".664. 

Sectional  area,  .25  sqnare  iiicb. 

Gauged  length,  3". 


Applied  loads. 

1 

Elonsation 
periDch. 

Siic4*eMiTe 

Pennanent 
set. 

Saccestive 

Remarkt. 

Total. 

PerMuuu^ 
ineh. 

eloneation 
per  inch. 

peruianent 
net. 

Peuuds. 

250 

1,250 

2,500 

5.000  . 

7,500 

10.000 

11,250 

poundt. 
1,000 
5.000 
10,000 
20.000 
30.000 
40,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53.000 
54,000 
66,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
62,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
05,920 

Ineh. 
0. 

.000100 
.000300 
.000633 
.000067 
.001:^3 
.001533 
.001667 
.002067 
.004867 
.006300 
.007667 
.000833 
.010500 
.011167 
.011667 
.012833 
.014000 
.  014833 
.016000 
.017000 
.018333 
.019400 
.020833 
.022400 
.024000 
.025933 
.027833 
.030000 
.032667 
.035333 
.038500 
.042000 
.047000 
.053333 
.061667 

• 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000200 
.  000134 
.00(^00 

Ineh. 
0. 
0. 

Ineh. 
0. 

iDitial  load. 
Elantic  limit. 

1 

0. 

11.500 

11,750 
12.000 
12,250 
12  500 

.002800 
.001433 
.  001367 

1 

!/; 

12,750 
13,000 

.002166 
.0JO667 
.000667 
.000500 
.001166 
.001167 
.000833 
.001167 
.001000 
.001333 
.001067 
.001433 
.001567 
.001600 
.001933 
.001900 
.002167 
.002667 
.002666 
.003167 
.003500 
.005000 
.006333 
.008334 

...            ... 

■ 

13,250 
13.500 
14,000 
14,500 
15.000 
25,500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21.000 
21,500 
23,000 
22,500 
23,000 
23,500 
23,980 

;::::. J :::.... 

1  __._ 

............ 

* 

TensUe  Btrmgth. 

General  summary. 

TenaUe  at*'eDgtii  per  square  inch  of  original  section pounds . .    95, 920 

Elaatic  limit  per  square  inch  of  ori^nal  section do. . .    45, 000 

Klongation  per  incn  after  rupinro inch. .      .  0667 

Blougation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

Redaction  in  diameter  at  point  of  rupture do. . .       .024 

Redaction  in  area  after  rupture,  per  cent  of  original  section 8. 4 

Position  of  mptnre 1".  45  from  neck 

Character  of  broken  surface fine  granular 

Elongation  of  inch  sections ".06,  ".07*,  ".07 


STEEL  SPECIMENS 


FROM  THK 


BEXJ.  ATHA  AND  ILLINGWORTn  CO.,  NEWARK,  N.  J. 


TESTS  FOR  GOMPAKISON  OF  TESTING  MACHINES. 


Specimens  Nos.  5205  and  520G  Lad  i>reviou8ly  been  strained  with  the  same  loads 
here  applied,  and  duplicate  bars  of  those  ruptured  were  also  tested  at  Newark. 
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TEST8    FOR   C0MPAKI80N   OF   TESTING   MACHINES. 
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No.  5206. 

Marks,  |  J^ 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  lengtb,  2". 

This  specinieu  was  put  on  centers  and  found  to  be  crooked  in  the 
stem;  hence  micrometer  observations  of  elongations  were  taken  on  two 
sides. 


Applied  loads. 


Total. 


Founds. 

200 

1.0U0 

2.000 

3,000 

4,0OJ 

5,U00 

6,000 

S.000 

4,000 

3.0U0 

2.000 

1.000 
200 


200 
1.000 
2.000 
3,000 
4,000 
5.000 
6,U00 
5.000 
4,000 
3,0OU 
2,000 
1.000 

200 


PerMuare 
inoD. 


Poundt. 

1,000 

5,000 

10,000 

15,000 

20,000 

25.000 

30.000 

23,000 

20.000 

15.000 

10.000 

5,000 

1.000 


1,000 

5.000 

lU.UOO 

15,000 

20,000 

25,000 

30,000 

25,000 

20.000 

15,000 

10,000 

5,000 

1,000 


filon^tion 
per  inch. 


Ineh. 

0. 

.000250 
.000400 
.000700 
.000850 
.001100 
.001300 
.001100 
.000000 
.000700 
.000600 
.000300 


0. 


.000150 
.  UiH):{50 
.U0()500 
.000700 
.000900 
.001100 
.000900 
.000700 
.000500 

.ooo:i50 

.000150 


Sacoessive 

elooffstion 

per  inch. 


Jneh. 
0. 

.000250 
.000150 
.000300 
.000150 
.000230 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 


0. 


.000150 
.000200 
.000150 
.000200 
.000200 
.000200 
.000200 
.000200 
.000200 
.000150 
.000200 


Permanent 
set. 


Inch. 


0. 


SaoeeaaWe 

permanent 

set. 


Kemarks. 


Jneh. 


0. 


Initial  load. 


.000050 


0. 


.OOOOSO 


0. 


S|M'<.'imen  rotateil  180^ 
I  inul  observntions  ro- 
I      )iente(1. 

Initial  load. 


0. 
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TESTS   FOR   COMPARISON    OF   TESTING   MACHINES. 


No.  5206. 

Marks,  Sl, 
Diiiineter,  ".505. 

Sectional  area,  .20  square  inch. 

(iaug^ed  length,  2". 

Tills  specimen  was  put  on  centers  and  found  tio  be  crooked  in  the 
stem;  hence  micrometer  observations  of  elongations  were  taken  on  two 
sides. 


Applied  load  A. 


Total. 


rounds. 

200 
l.OW) 
2,000 
3,00U 
4,000 
5.000 
6,000 
7,000 
8,000 
7,000 
0,000 
5,000 
4,000 
[{,000 
2,000 
1,000 

200 

200 

1,000 
2,000 
3,000 
4,000 
5,000 
0.000 
7,000 
8,(MK) 
7, 0(H) 
6,000 
5.  000 
4,000 
3,000 
2,000 
1.000 
200 


Per  mj  uare 
inoh. 


Poundn. 
1,000 
5,000 
10, 000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 

35,  i;oo 

30, 000 
25,  000 
20, 000 
15,  000 
10.000 
5.000 
1,000 

1,000 
5,000 
10,000 
15,000 
20.000 
25, 000 

:u),ooo 

35, 000 
40, 000 
35.000 
30,  000 
25,000 
20, 000 
15,000 
10,000 
5,000 
1,000 


«2i?,w^l°  ^^long^t'O"        ^t  permanent 

per  inch,      j^rlncli.  *®^-  -> 


Inch. 
3. 

.  000150 
. 000300 
.000500 
.000630 
.000800 
.000950 
.(KllloO 
.001350 
.001150 

. oaoooo 

.  OOOSfK) 
.  (M¥K3.V) 

.ooor>o 

.  (100250 
.OiWKM) 


Inch. 
0. 

.  1100150 
.000150 
.  000200 
.  000150 

.oooi.fO 

.  000150 
.000200 
.  0(K)2tK) 
.  (MMKJOO 
.(HM>2M) 
.000150 
.0(KH.50 
.  0(H)2()0 
.  000200 
. 000150 


0. 

0. 

.000150 

.000150 

.000300 

.  000150 

.  000450 

.00015«i 

.000600 

.0001,'»U 

.  (KK)8f)0 

.  00(1200 

.OOKXH) 

.  0(M)200 

.  001200 

.  000200 

.  001350 

.000150 

.  001200 

.000150 

.001000 

. 000200 

. 000800 

. 0002UO 

.000600 

.  00020(1 

. 000450 

.000150 

.  0003rK) 

.  000150 

.000100 

.000200 

In  eh. 


0. 


Remarks. 


set. 


Inch. 


0. 


Initial  load. 


(MH>0."iO        — .  000050 


0. 


0. 


Rotated  190^  and  obaer- 

v«iiiou  repeated. 
Initial  load. 


0. 


TKSTS    FOR   COMPARISON   OF   TESTING    MACHINES. 
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^^o.  5207. 
Marks,  ^*i^'^ 

Diameter,  ".."io^. 

Sectional  area,  .liO  square  iiieb. 

Gauged  length,  2". 


Applie<l  loads. 


Totnl. 


rounds. 

1.000 
2, 000 
3,«)0 
4,000 
5.000 
6.000 
7.000 
7,200 
7.400 
7,600 
7,800 
8.000 
9,000 
12,680 


— Elonsatioii 

rernnnarc     P^riuch. 
iocn. 


PovndM. 
1,000 
5.000 
10,000 
15,000 
20,000 
2.'>,000 
30.000 
35.000 
38,000 
37,000 
:f8,000 
39,000 
40,000 
45,000 
63,400 


Inch. 
). 

.000200 
.000500 
.000800 
.  OOIOOO 
.001150 
.(H)1300 
.001400 
.001400 
.  001450 
.001450 
.017900 
.0200 
.0350 
.2100 


SucccMive , 
elon[*atinn 
per  inch.  ' 


Inch. 

.000200 
.000300 
.000300 
.000200 
.000150 
.  000150 
.000100 

0. 
.000050 

0. 
.016050 
.002500 
.0150 
.1750 


Pemiaiient 
Bet. 


SucceHaivej 

IHsnuaucnt 

sot. 


Inch 


0. 


.000050 


.0001>50 
.000100 


Inch. 


0. 


.000050 


0. 


.  0(KM)50 


Ketnarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

Teii»iIo  St ren^th  per  sq uare  inch  of  original  section I)0uud8 . .   *63, 400 

KListic  limit  per  soiiaro  inch  of  original  section do. . .    38, 000 

Elongation  per  inch  after  rupture inch . .      .  3600 

Elongation  per  inch  nnder  strain  atolaHtic  limit do. ..  .001450 

RetlnctioD  in  diameter  at  point  of  rupture do. . .        .  185 

Reduction  in  area  after  rupture,  per  cent  of  original  neotion SO.  8 

I'oisition  of  niptnre 1".  04  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  25, ".  52 
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TKSTS    FOR   COMPARISON    OF   TESTING   MACHINES. 


No.  5208. 

Marks,  g  L^ 

Diameter,  ".505. 

Sectional  area,  .20  square  iiicb. 

Gauged  length,  2". 


Apfilk'd  loAdH. 


Total. 


Potmda. 
200 
1,000 
2,000 
3,000 
4,  COO 
5.000 
6,000 
7,000 
8,000 
8,200 
9,000 
12,634 


Per  Ml  n  are 
iucli. 


Pounda. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
3,5.000 
40,000 
41,000 
45,000 
62,670 


Succeaaive 


0. 


Jneh. 


.000100 

.000250 

.060450 

.000650 

.OOOHOO 

.  000!)50 

.001200 

.001350 

.0200 

.0350 

.2400 


per  inch. 


Inch. 

0. 
.000100 
.000150 
.000200 
.000200 
.000150 
.000150 
.000250 
.  000150 
. 018650 
.0150 
.2050 


ermanent 
aet. 


Inch. 


0. 


Succei<sive 
pernianent 
aet. 


Ketuarkn. 


Inch. 
0.  .  Initial  load. 


Elastic  limit. 


Tcnaile  atreugtli. 


General  summarif. 


Tensile  strength  per  square  inch  of  originnl  section pounds. .    62, 670 

Elastic  limit  per  sanare  inch  of  original  section do. . .    40,  OUO 

Klongation  per  incn  after  raptore inch . .      .  3550 

Elongation  per  inch  under  strain  at  elastic  Umit do. . .  .  001350 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Kednction  in  area  after  rupture,  per  cent  of  origiual  sect  ion 59. 8 

Position  of  rupture ".80  ftom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  49*,  ".  22 


TESTS   FOR    COMPARISON    OI     TEiiTlNG    MACHINES. 
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Marks,  ;:^'^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  leugtli,  2". 


Applied  loads. 


ToUl. 


Found9. 

1.000 
2.000 
3,000 
4.0U0 
5.000 
6.000 
7  000 
7,0GO 
7.800 
8,000 
9,000 
12.820 


Per  M)  uare 

JDcll. 


Foundt. 
1,000 
5,000 
lO.tJOO 
15,000 
20,000 
25,000 
30. 0'O 
35,000 
38.000 
39,000 
40  UOO 
45,000 
64.100 


Eloii^atioD 
per  inch. 


Inch. 
0. 

.000100 
.O(H)C00 
.0t>0}50 
.000000 
.000750 
.000900 
.001150 
.001300 
.OI.'iO 
.0200 
.0^50 
.2050 


SucccMivo 
elonpntion  ' 
per  inch,   j 


I'emiauent. 
net. 


Inch. 
0. 

.000100 
. 000200 
.  00<?150 
.000150 
.000150 
.0J015«i 
.  0002:>0 
.000150 
.01. 57 

.  oa.')0 

.01.')0 
.1700 


Inch. 


0. 


0. 
0. 


Miccesmve 
perniauciit 

Ket. 


Kemnrks. 


Jneh.       I 
0.  ;  Initial  load. 


Elantic  liniir. 


'i'eusili!  strtMigth. 


General  Hummari/. 

TeiuUe  •trength  per  square  inch  of  orifftual  8C«;tiun pounds . .    64, 100 

Elastic  limit  per  aqaare  inch  of  original  section do. . .    38, 000 

Elongation  per  inch  after  rupture inch..      .3700 

Elongation  per  inch  under  nrrain  nt  cln»tic  limit do  . .  .001300 

BeductioD  in  diameter  at  iK>int  of  rtiptun^ do. . .        .185 

Reduction  in  area  after  mptnro.  per  cent  of  ori^innl  sort  ion 59.  s 

Position  of  rnpt ure 1' . 2  from  netU 

Character  of  broken  surface silk  \ 

Elongation  of  inch  sections ".  20,  ".  45  ' 


H.  Ex:  92- 


16 
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No.  5210. 

Marks,  SI, 

Diameter,  ".505. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonf^ation 
per  inch. 

Suocossive 

eloueation 

per  mob. 

Permanent 
set. 

SacceDKive 

permanent 

net. 

Kemarks. 

Total. 

Per  square 
inch. 

Pound*. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,800 

0,000 

10,000 
11.000 
12,000 
13.000 
14,000 
16.000 
16,000 
10,940 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
44,000 

46,000 

60,000 
55,000 
60,000 
65.000 
70,^00 
75.000 
80,  OIK) 
84.700 

Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000900 
.001150 
.001300 
.  0014UO 
C    .001550 
{    .000000 
.0100 
.0150 
.0250 
.0300 
.0400 
.  0500 
.  0750 
.1050 

IticA. 
0. 

.000160 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.  000100 
.000150 
.  O074.S0 
.001000 

Inch. 
0. 

Inch. 
0. 

KlHstic  limit. 

i 

—.mm  1  —.006056* 

— .oooaw  J   0. 

1 

1 

1 

.0050 

i 

.0100 
.0050 
.0100 
.0100 
.0250 
.0900 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  Hquara  inch  of  original  section pounds . .    84, 700 

Elastic  limit  i)er  saiiare  inch  of  original  section do. . .    44, 000 

Kluugation  per  incli  after  rupture. inch. .      .  2650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Keduction  in  diameter  at  point ot  rupture do...        .125 

deduction  in  area  after  rupture,  per  cont  of  nri^innl  spotion 43.3 

Position  of  rupture 1".  12  firom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".21,  ".32* 
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No.  5211. 

Marks,  ^  l^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch* 

Gauged  length,  2". 


Applied  loads. 

Eloncation 
perinoh. 

SiiccoMive 

eloneatlon 

per  inch. 

Permanent 
set. 

• 

Snoceeaive 

permanent 

set. 

Seiuarka. 

ToUl. 

PernqoAre 
inch. 

Founds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9.200 

9,400 

9,600 

9.800 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

16,920 

Founds. 
1,000 
5,000 
10,  COO 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
48.000 
47,000 
48,000 
40.000 
50,000 
55.000 
60,000 
«,000 
70,000 
75,000 
80,000 
84,000 

Inch. 
0. 

.000150 

.000400 

.000550 

.000700 

.000800 

.000950 

.001100 

.001350 

.001500 

.001550 

.011200 

.012050 

.012750 

.013550 

.0200 

.0250 

.0300 

.0400 

.0600 

.0700 

.1600 

Inch. 
0. 

.000150 
.000250 
.000150 
.000150 
.000100 
.000160 
.000160 
.000260 
.000150 
.000050 
.009650 
.000850 
.000700 
.000800 
.006150 
.0050 
.0050 
.0100 
.0100 
.0200 
.0900 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

—.000050 

-.000050 

—.000050 
—.000050 

0. 
0. 

• 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands . .      84, 600 

Elastic  limit  per  soaare  inch  of  original  section do. . .      46, 000 

Elongation  per  incn  after  rupture inch..        .  2650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .     .  001550 

Reduction  in  diameter  at  point  of  rupture do. . .         .125 

Bednctioniu  area  after  rupture,  p<»rcont  of  oriirlnal  Mi-crion 48.3 

Position  of  rupture 1".  16  firom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sectious ".81*.  ".22 
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No.  5212. 

Marks,  ^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  iuch. 

Gauged  length,  2". 


Applied  loads. 


ToUa. 


Poundt. 

'  200 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

0,200 

0,400 

0,600 

9,800 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.U00 

17,000 

17, 110 


Per  square 
inch. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
55,000 
60,000 
65,000 
70,000 
7S»,000 
80,000 
85,000 
85,550 


£lon£atiou 
perlnoh. 


). 

.000100 
.000300 
.000500 
.000700 
.000900 
.001100 
.  00]2.')0 
.  0U145O 
.0016.50 
.010250 
.010600 
.011400 
.  012.250 
.013300 
.0150 
.0200 
.0300 
.0350 
.0500 
.0600 
.1200 
.1600 


SucceMive 

elongation 

perlucli. 


Indi. 
0. 
.000100 
.000200 
.000200 
.000200 
.000200 
.000200 
. 000150 
.000200 
.000200 
.008600 
.000350 
.000800 
.000850 
.001050 
.0017 
.0050 
.0100 
.0050 
.0150 
.0100 
.0600 
.0400 


Permanent 
set. 


Inch. 


0. 


000050 


OOUOiiO 
(NHNiriO 


Saooessive 

permanent 

set. 


Inch. 


0. 


.000050 


0. 
0. 


KemarKs. 


Initial  load. 


Elastic  limit. 


TeuHile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  sect  ion ponnds. .    85, 550 

Elastic  limit  p«;r  square  inch  of  original  section do. . .    45. 000 

Elongation  per  inch  after  rupture inch. .      . 2750 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0016SO 

Keduotion  in  dianiet<er  at  point  of  nipt iiw do. . .       .  125 

Keduetion  in  area  after  ruptnr*'.  p«»r  cent  of  origin:)!  stMtiou 43. 3 

Position  of  rupture ".08  from  neck 

Character  of  broken  surface *^^y 

Elongation  of  inch  sections ".  82*, ".  S 
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CAST  IROH   FROM  WATEETOWN  ARSENAL  FOVHDRT,  AVD  PIO 

IRONS. 

The  specimens  of  cast  iron  were  taken  from  cylinders  18  inches  long 
by  S  inches  diameter,  cored  3.^  inches  diameter,  poured  from  the  same 
metal  as  the  castings  they  represented. 

Specimens  of  pig  iron  were  turned  down  directly  from  sample  pigs. 

The  furnace  charges  were  as  follows: 

The  heads  referred  to  in  the  furnace  charges  were  heads  of  shell  from 
previous  casts. 

Tlie  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun-carriage 
scrap  of  good  quality. 


Date  of  cast. 


Fnmace  cliftrge. 


Furnace. 


January  1, 1894 


Poundg. 

Miiirkirkpig 3,000  ' 

Old  8inch  shell 2, 500  | 

HeadM 2,500 

Scrap 500 


Total 8,500 


Cupola. 


A  ugDst  1.1893 


ApriP^I,  IffiU.. 


April  10,  1894 


I 


OtolxT  16,  1«)3. 


O(tol)er23,  18W. 


Muirkirkpig 3,000 

Shell 2,500 

Heads 2, 500 

Scrap 500 


Total 8,500 


KichniondpigNo.  1 1,000 

Richmond  pig  No.  2 1, 000 

Salisbury  pig  No.  4 1,  r»00 

Salislmrv  pig  No.  4,  high 1, 500 

Scrap 5,000 


Total 10,000 

Salisbnrv  pig  No.  i ^27750^  ] 

Salisbury  pig  No.  4.  high 2, 750 

Scrap 4 ,  500 


Total 10,000  jj 

Salisbury  pig  No.  4.  high 4, 000    1 

Salisbury  pig  No.  4 4, 000    1 


Tot*l 8, 000 

Salisbury  pig  No.  4 1, 230 

Salisbury  pig  No.  4,  hij;  h 1, 250 

Heads 2,000 

Scrap 1,000 

Shell 1,000 


fVtober  28,  IHKJ. 


Total 0,500 


Salisbury  pig  No.  4 3,  OOO 

Salisbury  pig  No.  4,  high 3. 000 

Shell 1.000 

Heads 1,000 

Scrap 1.000 

Total 9,000 


.do 


do 


No.  of 

tension 

test. 


I 


5078 


5080 


5114 


5113 


5O0O 


509] 


5092 
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CohI  iron  from  Wuicrloint  Arsenal  Foundry ^  and  ^ug  irons — Continued. 


Date  of  cast. 


Faniace  charge. 


Fomace. 


March  14.  1894. 


Pounds. 

Saliftburj-  pifi  N'o.  4 6, 000 

SnliKbnry  jtig  No.  4,  hi(|:h 2,000 

.Soft  pig 4 ,  000 

lieniplted  pig G,  000 


Total 18,000 


>  Air  furnace. 


Do. 


Siillsburv  pig  No.  4 2, 250 

SalisHniy  pig  No.  4.  high 2. 250 

St'rap 4,500 


May  ir>,  1801. 


Tot  al 9, 000 

Kichmond  pig  No.  1 1. 000 

Uiehmoml  pig  No.  2 1,000 

SaliHhurv  pig  No.  4 1, 500 

SiUisbiiry  pig  No.  4,  high 1, 500 

Strap  . .* 4, 000 


•  CiipoUi. 


Total 9,000 


do 


May  11,  1804. 


SaliHbiiry  pig  No.  4 0, 000 

Salisbury  pig  No.  4,  high 2, 000 

Soft  i»ig 4,000 

Ilemelied  pig «,  000 


ToUl ].*<.000 


>  Air  furnace. 


Do. 


Sali.shury  pig  No.  4 2, 000 

Salisbur}'  pig  No.  4,  liigh 2, 000 

Soft  pig 2,000 

Sfiup 4, 000 


Tot4d 10,000 


Jiuio  0,1894 


Uichniond  piii  No.  1 450 

Kicliinomi  i>ig  No.  2 450 

Salisbury  pig  No.  4 450 

Siilisbury  pig  No. 4,  high 450 

.Scrap 3, 000 


Total 4,800 


Cupola. 


.do 


June  21, 1893 


Muirkirk  pig 10, 000 

Soft  pig G.OOO 

Kemelteil  pig 10, 000 


Total 20, 000 


'Air  furnace. 


June  16, 1894. 


Salisbury  pigNo.4 2,500 

Salisbu  rV  pig  No.  4,  high 2, 500 

lluhuiond  pig  No.  1 2, 50O 

Uichmond  pig  No.2 2,500 

SiitYpIg 0,000 

Kfmclted  pig ^ 10,000 


.May  2.'»,  1894 


Total 20.000 

Salisburv'  pig  No. 4 2. 500 

Sali-nbury  pi^  No.  4,  high 2, 500 

Riohnion'd  pig  No  1 2, 500 

Itiihmond  pig  No  2 2, 500 

Sort  pig 0, 000 

Kcincltod  pig 14, 000 


-do 


Total ;W.  000 


.do  ..... 


No.  of 

tension  ; 

test. 


S009 


5100 


r»u» 


5116 


5117 


r»119 


5079 


.51-20 


5118 


November  21. 1893 


Salisbury  pig  No.  4 0,000 

Salisbury  pig  N«.  4,  lii^h 2, 000 

.Soft  pig 4. 000 

Kem»lte<l  pig «,  000 


/ 


Deoenri)or28, 1893. 


Total 18.000 

Salisburv  pig  No.  4 0.000  I 

Salisburv  pig  No.  4,  hi-!; 2,000  | 

Sort  pig" 4, 000  : 

K< molted  pig 6,000  1 

Total , 18.000  1 


v.. 


.do 


'AWi 


do 


.5094 


CAST   IKON   AND   PIG   IRONS. 


249 


CoMtiroH  from  H'titertown  Jrttfinal  FouHdrtf,  and puf  h'oun — ('(iiitinned. 


Date  of  f'&flt. 


Febmary  2. 18M 


Do. 


April  18, 1891 


Fnmnce  clmrge. 


Furnace. 


SaliftbuTA' pig  No.  4 O.OW) 

Salinbiiry  pig  No.  4.  Iii^li 2, 000 

Soft  pic 4.000 

itonieltadpig 0,000 

Total 18.000 


Airfumftoe. 


SaliHbnrv  l»ltf  No.  4 2, 250  M 

SnliAbury  pig  No. 4,  liigb 2, 25)  < 

S<Tap 5, 500  :  J  CnpoU 8095 


No.  of  ] 
teiiaion  i 
test. 


5096 


Total 10,000 


Salisbtirv  pig  Xo.4 2,500 

Salisbury  pig  No.  4,  liigli 2. 500 

Richmond  pfg  No.  1 2,500 

Kichnioud  pig  No.  2 2, 500 

Soapig 6,000 

Kemeltedpig 11,000 


Total , :^0,000 


Air  fiimaoe. 


5112 
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TESTS  OF  SHAVKLI'lS  AND  SWIVEL!^. 


Ko.  of 


6987 
0885 
0983 
«H«7 
G888 
6889 
6886 

6884 

6886 
C988 
6986 

6896 
6897 
6898 


6984 
7166 


DeHciiption. 


IV  abackle 
li"iiliac)<li> 
2"  shack  1« . 

do 

do 

do 

2^"  shackle 

m'  shack  lu 


...do.... 

l\"  swivel 
11"  swivel 


do... 

d«... 

2"  swivel 


do 


Tensile 
streugtii. 


Pounds. 
205.400 
274, 300 
351,900 
277,100 
274,400 
a08,100 
317,200 

339.100 

330, 300 
171,900 
139,900 

185,200 
186,700 
148,600 
261,400 

186,200 
219,900 


Fmrtnrod. 


Across  eye  oarryine  tongue.    Fibrous. 

Bale  of  snackle.    Fibrous. 

Tongue  of  shackle. 

Bale  of  shackle  on  one  side.    Fibrous. 
Do. 
Do. 

Bale  of  shacklo  on  oua  side ;  60  )ier  cent  granular,  40 
per  cent  flbrous. 

Bale  of  shackle  9r^Vis.  •  One  part  fibrous,  one  part 
granular.         r¥-^<^ 

Blue  of  shackle,    iioili  parta  granular. 

"Eye  of  male  part.    FibrouH. 

Eye  of  male  part.  Granular,  varying  from  coarse  to 
Une. 

Eye  of  male  part.    FibrouH. 

Pulled  off  head  of  male  part.    Granular. 

2"  end  link  in  the  weld.    Swivel  unii\)ured. 

At  scarf  of  weld  in  the  baJe:  the  line  of  fracture  fol- 
lowed the  scarf. 

Bale  of  swivel ;  separated  along  the  scarf  weld. 

Bale  of  swivel ;  fnUowed  scarf  of  weld ;  60  per  cent  of 
surface  had  a  dull,  smooth  appearance,  and  40  per 
cent  flbronn. 
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TBVSIOH  TESTS  07  CHAIH  CABLE  AHS  CHADT  ISOH  FROX  THE 

B08I0E  EAVT-TABS. 

TESTS  OF  CHAIN  CABLE, 


yo.of 

Te»t. 

Marks. 

Diametmrs. 

Sec 
tlonal 
area  of 
chain. 

Tensile 
strength. 

Fiactuied. 

ISnd 
linka. 

Stod- 

d«d 

linluof 

ohain. 

Total. 

Per 

■qnare 

mch. 

6481 

6482 

6482  •« 
7284 

If.  S.  M .  7«  B.  1 . . . . 

N.S.N.Y.B.11... 

do 

In. 
2.72 

2.73 

3.00 
2.75 

Ineh€$. 
2.52 

2.52 

8q.  in. 
0.97 

9.  or 

P9und». 
360,100 

809,100 

342,100 
378,800 

Found: 
80,030 

37,020 

84,310 
87,390 

First  studded  Unk  in  the 
qnarter.  Onuiular.  In 
part  aeparated  along 
■carf  or  weld. 

End  link.  PuUed  oot 
piece  between  tiie  two 
quarters.  Granolar  40 
percent. 

First  studded  link  in  the 
quarter.    Granular. 

Middle  link  at  the  welded 
end.  The  metal  in  part 
separated  along  the 
scarf  of  the  weld,  and  in 
part  through  the  iron. 

If .  &  XV .  &  •  B  • .  •  • . . 

2.54 

10.13 

>  Betest  of  studded  links  of  No.  6482  after  having  been  fitted  with  new  end  links.   Interval  betweep 
two  tests,  seven  days. 

H,  Ex,  92 17 
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CEAIVS.— PKOOE  8TBESSE8. 

Proof  stresses  applied  to  15inch  gnn-lift  chaios^  maDnfactnred  at  the 
"Watertowii  Arsenal,  Mass. 

Details  of  tests  of  breech  chains. 

Made  of  iron  1  inch  diameter,  with  end  links  1^  inches  diameter. 

Samples  have  42  links,  not  including  end  links. 

The  lengths  of  chain  given  are  the  lengths  under  2,000  pounds,  center 
to  center  of  3-inch  pins  in  end  links. 


LeDgth*. 


Applied 
loada. 


Pounds. 

2,000 

4,000 

6.000 

8.000 

10,000 

12,000 

14.000 

15.000 

10,000 

.    17.000 

18,000 

19.000 

20,000 

2,000 


126". 


125".  7. 


126". 


125".  5. 


Elongatioii*  nnder  stress. 


1^0.6288. 


Jnehet. 

0. 

.17 

.31 

.46 

.61 

.74 

.00 

1.03 

1.20 

1.47 

1.72 

2.10 

2.64 

2.41 


K o.  6289. 

No.  6290. 

Inehu. 

Inehsi. 

0. 

0. 

.12 

.m 

.26 

.26 

.40 

.39 

.53 

.51 

.70 

.64 

.91 

.83 

1.10 

1.00 

1.37 

1.25 

1.75 

1.52 

2.10 

1.88 

2.60 

2.42 

3.19 

3.02 

2.92 

2.76 

Ko.  6291. 


Inehu. 

0. 

.14 

.27 

.40 

.53 

.67 

.87 

1.00 

1.20 

1.45 

1.90 

2.86 

2.99 

2.78 


Details  of  tests  of  muzzle  chains. 

Made  of  iron  |  inch  diameter,  with  end  links  1  inch  diameter. 
Samples  have  35  links,  not  including  end  links. 
The  lengths  of  chain  given  are  the  lengths  under  2,000  pounds,  center 
to  center  of  2^-inch  pins  in  end  links. 


Lengths. 

97".  I. 

06". 

97".  4. 

97".7. 

98".  25. 

Elonga 

tlons  nnde 

r  stress. 

AppUed 

1^0.6292. 

No.  6298. 

No.  6294. 

No.  6295. 

No.  6296. 

Pound*. 

Inchei. 

Inches. 

Ineheg. 

Jnehea. 

Inchet, 

2,000 

0. 

0. 

0. 

0. 

0. 

4,000 

.03 

.09 

.20 

.15 

.16 

6,000 

.10 

.21 

.87 

.29 

.32 

8,000 

.22 

.31 

.50 

.40 

.48 

9,000 

.29 

.39 

.58 

.48 

.56 

10,000 

.38 

.45 

.65 

.55 

.64 

11,000 

.51 

.50 

.72 

.68 

.76 

12,000 

.78 

.60 

.82 

.89 

.93 

13,000 

1.15 

.77 

.98 

1.19 

1.80 

14,000 

1.60 

1.10 

1.20 

1.60 

1.82 

15.000 

2.15 

1.57 

1.71 

2.09 

2.43 

2.000 

2.00 

1.40 

1.56 

1.93 

2.27 
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BRASS  EOK  COHSOLE. 

Cast  at  Watertown  Arsenal  in  dry  sand.    Samples  from  gate  of 
casting. 

(  Copper per  cent. .  55 

Mixture ^  Zinc do 44 

(Tin do 1 

No.  510G. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

EloDsatlon 
peruioli. 

SaocoMive 

doncatton 

perlaoh. 

Permftnent 

Bet. 

SQCCOMiTe 

periDMieat 

aet. 

Bemarka. 

Total 

Per  Miiare 
inon. 

Pmmda. 
250 
1.250 
2,500 
3,750 
4,000 
4,250 
4,500 
4,750 
5,000 
5.250 
5,500 
5.750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7.500 
7,750 
8.000 
8,250 
8,500 
8,750 
9.000 
9,250 
9.480 

Poundt. 
1.000 
5,000 
10,000' 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
84,000 
85,000 
36,000 
87,000 
87,920 

Inch. 
0. 

.000383 
.000867 
.001433 
.001538 
.001633 
.001967 
.002300 
.002567 
.002807 
.003067 
.0aS400 
.004033 
.004567 
.005267 
.006000 
.007433 
.008467 
.010700 
.011333 
.014333 
.015838 
.020067 
.021767 
.0267 
.0300 

Inch. 
0. 

.000383 
.000534 
.000566 
.000100 
.000100 
.000334 
.000333 
.000267 
.000300 
.000200 
.000333 
.000633 
.000634 
.000700 
.000733 
.001433 
.001034 
.002233 
.000633 
.003000 
.001500 
.004234 
.001700 
.004933 
.0033 

Jneh. 
0. 
0, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

Xensile  strengtb. 

.000333 

.000333 

! 



General  aummary. 


Towile  atrangtli  per  aqnare  inch  of  original  sectioii ponnda.. 

XIaetie  limit  per  aooaTe  inch  of  origliuu aection do... 

Staagatlon  per  incn  after  rapture inch.. 

Bongatioa  per  inch  onder  atrain  at  elaatio  limit do. . . 

BedoctloD  in  diameter  at  point  of  rapture do . . . 

KedaetSon  in  area  after  raptare,  peroentof  original  section 11.6 

Position  of  rnptare ".9  from  neck 

Character  of  broken  sorfaoe 60  per  cent  light  yellow,  40  per  ceii  t  lavender  color 

Bongation  of  inch  sections ".  02, ".  02, ".  08* 


87.920 

17,000 

.0400 

.001033 

.034 
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No.  5107. 


Duplicate  of  No.  510C, 

Diameter,  ".6G4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Blnngatiou 
perinch. 

Snocessive 

elongation 

perinch. 

Peimanent 
set. 

Sucoeaaire 

permaiient 

aet 

Bemarka. 

Total. 

Persauare 
incD. 

Poundi. 
250 
1.250 
2,500 
3,750 
4,000 
4,250 
4,500 
4,760 
5.000 
5,250 
5,500 
5,750 
6.000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,600 
7,750 
8,000 
8.250 
8,600 
8,760 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,475 

PoundM. 

1,000 
6,000 
10,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
31,000. 
32,000 
83,000 
84,000 
35,000 
36.000 
87,000 
38.000 
89,000 
40,000 
41.000 
41,900 

Inch. 
0. 

.000333 
.000733 
.001167 
.001267 
.001333 
.001500 
.001633 
.001800 
.002000 
.002200 
.002567 
.002833 
.003067 
.003400 
.003867 
.004533 
.005033 
.006000 
.006800 
.008133 
.009200 
.011333 
.012833 
.015000 
.016067 
.020000 
.022000 
.025667 
.027833 
.0333 

Inch. 
0.      V 
.000333 
.000400 
.000434 
.000100 
.000066 
.000167 
.000133 
.000167 
.000200 
.000200 
.000367 
.000266 
.000234 
.000333 
.000467 
.000666 
.000500 
.000967 
.000800 
.001333 
.001067 
.002133 
.001500 
.002167 
.001967 
.003033 
.002000 
.003667 
.002166 
.005467 

Inch, 
0. 

0. 

Tnltial  loud. 
Elaatic  limit. 

• 

Tenaile  atrength. 

1 

.000100 

.000100 

-  -  _  _ 

r 

■ 

. .  j   .... 

1 

1 

1 

1 

r ' 

General  $ummary. 


Tenaile  atrength  per  aqnare  inch  of  original  aection ponnda. 

Elastic  limit  per  aouaro  incli  of  original  aection do. . 

Elongation  per  incQ  after  mptnre inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Redaction  in  diameter  at  point  of  mptare do.. 

Kednction  in  area  after  rupture,  per  cent  of  original  aection 11.6 

Position  of  rupture at  middle  of  atem 

Character  of  broken  surface layender  color,  with  light  yellow  metal  iuteraperaed 

Elongation  of  inch  sections ".  02,  ".  09*.  ".  03 


41,900 

22,000 

.4670 

.002300 

.084 
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METAL  f  OB  S-nrCH  SABOT,  EUBEKA  SHELL. 

n^^^^^s*t^^         (  Ou per  cent. 

Composition  ....  j  2n ..do... 

No.  647^. 

—  4%"  — 


/■ 


29^ 


/# 


N. 


75 
25 


Sectional  area,  .10  square  inch. 

Elastic  limit,  685  {lounds  =  6,850  pounds  per  square  inch. 

Tensile  strength,  2,514  pounds  =  25,140  pounds  per  square  inch. 

Elongation  in  2  inches,  ^'.67  =  33.5  per  cent. 

Elongation  of  inch  sections,  ".32*,  ".35. 

Diameter  at  fracture,  '^30^  area,  .071  square  inch. 

Contraction  of  area,  29.0  per  cent. 

Apx>earance  of  fracture,  uniform  lemon -yellow  color. 


BRASS  AND  BRONZE. 
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BBOIZE  CTLIHBER  CAST  WITH  THE  CTUHBEB  HEAD  OF  KBIFPP 

SPRnrG-BETUBH  MOBTAK  CABKIAOE. 


Mixture.. 


Copper per  cent. 

Tin do... 

Zinc do... 


55 
44.5 
0.5 


No.  4924. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

SucoeHsive 

elongation 

perlnoh. 

Permanent 
set. 

SuccesaiTO 

pennanent 

set. 

Remarks. 

Total. 

per  Bonare 
incn. 

250 
500 
750 
1.000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2.750 
3,000 
3,250 
3,500 
3.750 
4.000 
4,250 
4,500 
4,750 
5,000 
5,250 
5,500 
5,750 
6,000 
0,250 
0,500 
7.000 
7,500 
8,000 
8,260 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24.000 

25,000 

26.000 

28,000 

80,000 

32,000 

83,040 

Inch, 
0. 

.000100 
.000167 
.000267 
.000333 
.000433 
.000533 
.000633 
.000700 
.000900 
.001036 
.001267 
.001400 
.001700 
.001967 
.002300 
.002600 
.003167 
.003633 
.004167 
.004533 
.005367 
.006000 
.007167 
.008500 
.010167 
.015007 
.019333 
.027000 

Inch. 
0. 

.000100 
.000067 
.000100 
.000006 
.000100 
.000100 
.000100 
.000067 
.000-i!00 
.000133 
.000234 
.000133 
.000300 
.000267 
.000333 
.000300 
.000567 
.000466 
.000534 
.000366 
.000834 
.000638 
.001167 
.001333 
.001667 
.005500 
.  008066 
.007667 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

0. 

1 

.000067 

.000067 

...... ......^ -■... 

.000633 

.000566 

1 .   . 

.002067 

.001434 

i 

1 

General  summary. 

Tsasile  strength  per  square  inch  of  original  section pounds..    88,040 

Xiastie  limit  per  sanare  inc  h  of  originu  section do . . .    11, 000 

nongation  per  incn  after  mptore inch..      .0433 

EloDgation  per  inch  under  strain  at  elastic  limit do ...  .  001033 

Ksdoetion  in  diameter  at  point  of  mptnre do...       .024 

SednctioD  iii  area  after  raptore,  per  cent  of  original  section 8.4 

Position  of  mptnre 1".  73  from  neok 

Character  of  broken  snrfaoe. .  color  variable  in  spots  from  a  light  yellow  to  a  light  shade  of  layender 
BoDgatioB  of  inch  aeotions f. ''.03,  ".06%  ".20 
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No.  4924a. 


Specimen  from  ranner  of  bronze  as  above  described. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Tensile  strength,  2,990  xioonds  =  11,960  xK)unds  per  square  inch. 

Appearance  of  fracture,  light-yellow  color,  spongy.  Before  testing; 
the  specimen  showed  spongy  metal  near  one  end.  Fracture  occurred 
at  that  place. 

BRONZE  FROM  WATERTOWN  ARSENAI.  F0UHDR7. 


Composition 


(  Cu per  cent..  88 

.  ^  8n do 8 

(  Zn do 4 


No.  6202. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonfication 
per  inoh. 

SacoMsive 

elonffaUon 

per  uioh. 

Permanent 
set. 

Suooesaiye 

permanent 

set. 

Bemarks. 

Total 

Persaoue 
inon. 

Povnd». 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,600 
2,760 
8,000. 
3,250 
8,500 
3,750 
4,000 
4,250 
4.500 
4.760 
5,000 
6,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
9,160 

Pounds, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

32,000 

34,000 

36,000 

36,640 

Inch, 
0. 

.000133 
.000207 
.000400 
.000567 
.000667 
.000733 
.000867 
.001000 
.001167 
.001233 
.001383 
.001567 
.001867 
.002233 
.003300 
.004100 
.005667 
.008667 
.011967 
.0233 
.0400 
.0567 
.0800 
.1067 
.1267 
.1633 
.2000 

Inch. 
0. 

.000132 
.000134 
.000183 
.000167 
.000100 
.000066 
.000134 
.000133 
.000167 
.000066 
.000100 
.000234 
.000300 
.000366 
.001067 
.000800 
.001567 
.003000 
.003300 
.011333 
.0167 
.0167 
.0233 
.0267 
.0200 
.0306 
.0367 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.000100 

.000100 

.000233 

.000133 

IHSffliA  llml^ 

TensiJe  strength. 

.000900 

.000667 

.010000 

.009100 

General  summary. 

Tensile  fltrength  per  aqnare  inch  of  original  aection ponnds..    36,840 

Elastic  limit  per  so uare  inoh  of  originu  section do. . .    12, 000 

Elongation  per  inch  after  rupture bioh..      .1167 

Elongation  per  inoh  under  strain  at  elastio  limit do ...  .  001888 

Bednction  in  diameter  at  point  of  mptnre do...       .064 

Redaction  in  area  after  mpture,  per  cent  of  original  section 27.6 

Position  of  rupture ".  IS  fhnn  neok 

Character  of  Mx>ken  aurface nnifonn  light  yellow 

Elongation  of  inoh  sections ".  27*, ".»,".  18 
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COPPERS  FOB  USE  IV  PRESSURE  GAUGES. 

CURVES    OF  PRESSURE  FOR    i^  SQUARE  INCH  AND  ^  SQUARE  INCB 

GA  UGES. 

No.  6297. 

^pper  cylinders  from  lot  of  copper  purchased  October,  1893.    Mean 
compression  of  ten  cylinders. 
Table  for  use  with  cruslier  gauge  3V  square  inch  area. 
Mean  dimensions  of  coppers:  Length,  ".49965  diameter,  ".2054. 


Il^dperf 
square/ 
inch  on  \ 
cmshor 

inch    '     • 
area. 


Total  conipreaaion. 


3. 


.ooo« 

.0097 

.0104 
.0120 

.0140 

a'SS5  0192  I.Ol7f 

UiSS.  -0205  .0195 

S'SS?  -0226  .0220 

£•22?  0236  .OZ^^ 

2'2?  0265  .0252 

i^  .0286  .0278 

2»S?0  .0309  .0303 

g-OOO  .0331  .0325 

Jl'5??  OSW  .034  J 

S'2W  .0375  .03ft5 

2f»5«)  .0397  .0380 

?«.  OCO  lUOR  .04ia 


S'JW  .0397  .0380 

S'*S^  .0425  .04ia 

g,O00  .0444  .0430 

S'^W  .0468  .045» 

*J.O00  .0489  .04-77 

fl'9«>  .0513  .04OS 


S'lJ?  0444  .0430 

S'^W  .0468  .045» 

*J.O00  .0489  .04-77 

g.  000  .0538  "«->'* 


41  J2!  -0586  .0594 

Ji-SJJ  .0811  .W504 

i3  2J  '^«34  0523 

JI'SS;  0064  .06^4 

I5"2J  -^  .06M 

J?>JSO  .0785  .(r720 

SJ;  0833  .0826 

2S  -zso  -^^ 


Inch. 

.0O02 
.O004 


.0010 


.0052 
.0060 
0080 
.0095 
.0115 
.  0135 
.  0150 
.0176 
.  O105 

.0211 
.0226 
.  0260 
.  O205 
.  0285 
.0310 
.  033S 

-93^2 

0-413 

O470 

04S« 

051? 
0534 

0553 
O094 


4. 


OTIO 
0723 

074S 
0779 

0«20 
083& 
0B&2 

0913 
09B0 

xoeo 


Inch. 
0. 
.0001 
.0002 


,0018 


.0080 
.0085 
.0095 
.0120 
.0130 
.0155 
.0109 
.0190 
.0211 
.0230 
.0250 
.0276 
.0291 
.0308 
.0385 
.0355 
.0380 
.0401 
.04.')0 
.0450 
.0470 
.0497 
.0620 
.0532 
.0504 
.0586 
.0617 
.0640 
.0663 
.0091 
.0720 
.0745 
.0760 
.0791 
.0819 
.0845 
.0875 
.0893 
.0025 
.095C 
.0980 
.1000 
.  1030 
.1056 
.1076 
.1110 
.1125 


5. 


Inch. 
). 

.0001 
.0002 


.0004 


.0050 
.0065 
.0080 
.0102 
.0115 
.0135 
.0160 
.0168 
.0195 
.0208 
.0230 
.0255 
.0270 
.0293 
.0310 
.  0:^28 
.0356 
.0376 
.0401 
.0430 
.0445 
.0477 
.0495 
.0620 
.0545 
.0570 
.0581 
.0620 
.0036 
.0664 
.0684 
.0710 
.0734 
.0761 
.0780 
.0800 
.0845 
.0855 
0873 
.0910 
.0930 
.0962 
.0989 
.1015 
.1046 
.1065 
.1088 


0. 


JneA. 
0. 

.0003 
.0006 


.0020 


.0060 
.0070 
.0102 
.0112 
.0132 
.0155 
.0170 
.0191 
.0215 
.0230 
.0245 
.0270 
.0296 

.alio 

.0335 
.0361 
.0376 
.0415 
.0426 
.0465 
.0470 
.0498 
.0525 
.0548 
.0570 
.0501 
.0618 
.0658 
.0678 
.0697 
.0720 
.0750 
.0776 
.0805 
.0824 
.0850 
.0880 
.08»6 
.0930 
.0958 
.0975 
.1013 
.1034 
.1055 
.1080 
.1110 
.1140 


Inch. 
). 

.0002 
.0003 


.0005 


.0017 
.0035 
.0063 
.0070 
.0090 
.0106 
.0126 
.0146 
.0160 
.0184 
.0200 
.0218 
.0233 
.0260 
.0287 
.0310 
.0336 
.0350 
.0375 
.0390 
.0415 
.0436 
.0574 
.0401 
.0513 
.0533 
.0560 
.0580 
.0602 
.0627 
.0654 
.0680 
.0708 
.0735 
.0752 
.0772 
.0808 
.0846 
.0800 
.0875 
.0896 
.0926 
.0960 
.0990 
.1016 
.1035 
.1066 


8. 


Inch. 
0. 

.0001 
.0003 


.0016 


.0060 
.0072 
.0096 
.0103 
.0120 
.0144 
.0160 
.0182 
.0192 
.0224 
.0234 
.0252 
.0273 
.0300 
.0320 
.0338 
.0360 
.0390 
.0397 
.0430 
.0445 
.0478 
.0594 
.0520 
.0533 
.0562 
.0593 
.  0620 
.0633 
.0665 
.0690 
.0715 
.0730 
.0760 
.0797 
.0810 
.0834 
.0860 
.0890 
.0920 
.0940 
.0963 
.0991 
.1015 
.1060 
.1076 
.1090 


0. 


0. 


10. 


Inch.    Inch.    Inch. 


Mean. 


.0002 
.0007 


.0021 


.0068 
.0079 
.0097 
.0125 
.0135 
.0150 
.0175 
.0191 
.0220 
.0243 
.0260 
.0270 
.0297 
.0320 
.0346 
.0366 
.0380 
.0405 
.0426 
.0455 
.0476 
.0497 
.0618 
.0545 
.0566 
.0595 
.0615 
.0636 
.0660 
.0686 
.0720 
.0750 
.0765 
.0790 
.0830 
.0840 
.08G5 
.0890 
.0920 
.0955 
.0970 
.0994 
.1025 
.1060 
.1083 
.1100 
.1135 


0. 


.0005 
.0007 


.0016 


.0066 
.0070 
.0078 
.0105 
.0125 
.0135 
..0166 
.0175 
.0205 
.0220 
.0242 
.0255 
.0280 
.0307 
.0330 
.0346 
.0370 
.0386 
.0410 
.0440 
.0460 
.0480 
.0505 
.0525 
.0560 
.0580 
.0596 
.0620 
.0688 
.0675 
.0695 
.0730 
.0744 
.0770 
.0810 
.0830 
.0850 
.0868 
.0904 
.0925 
.0950 
.0980 
.1010 
.1030 
.1070 
.1080 
.1098 


.0002 
.0004 


.0014 


.0057 
.0068 
.0078 
.0106 
.0121 
.0140 
.0160 
.0179 
.0199 
.0219 
.0236 
.0256 
.0297 
.0300 
.0323 
.0344 
.0365 
.0388 
.0410 
.0437 
.0454 
.0480 
.0503 
.0525 
.0551 
.0575 
.0598 
.0624 
.0646 
.0675 
.0698 
,0726 
.0744 
.0772 
.0800 
.0823 
.0851 
.0873 
.0900 
.0927 
.0949 
.0976 
.1004 
.1030 
.1059 
.1082 
.1106 


Mean 
cor- 
rected 
sets. 


0. 


Inch, 

I. 

.0002 

.0003 

.0005 

.0008 

.0013 

.0021 

.0034 

.0056 

.0066 

.0074 

.0102 

.0117 

.0135 

.0166 

.0174 

.0193 

.0213 

.0229 

.0249 

.0269 

.0292 

.0314 

.0335 

.0355 

.0978 

.0400 

.0426 

.0443 

.0469 

.0492 

.0514 

.0540 

.0564 

.0587 

.0613 

.0636 

.0664 

.0687 

.0714 

.0732 

.0760 

.0788 

.0811 

.0839 

.0861 

.0888 

.0915 

.0937 

.0964 

.0002 

.1018 

.1046 

.1069 

.1092 


ft  J2i;  Pi 
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Ko.  6297— Continued. 


Load  per 

sqaare 

inch  on 

crnsher 

gauge,  A 

sqaare 

inch 

area. 


Total  compression. 


PoundM. 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
78,000 
76,000 
77.000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,000 
90,000 
91,000 
02,000 
08,000 
94,000 
05.000 
06,000 
07,000 
08,000 
90,000 
100,000 


1. 


Inch. 
.1148 
.1165 
.1195 
.1215 
.1250 
.1275 
.1293 
.1825 
.1370 
.1380 
.1401 
.1426 
.1440 
.1470 
.1500 
.  1521 
.1555 
.1585 
.1605 
.1628 
.1652 
.1680 
.1704 
.1730 
.1736 
.1770 
.1702 
.1820 
.1847 
.1869 
.1887 
.1920 
.1950 
.1960 
.1075 
.2005 
.2026 
.2048 
.2070 


2. 


Inch. 
.1140 
.1165 
.1185 
.1216 
.1247 
.1259 
.1288 
.1320 
.1350 
.1359 
.1389 
.1410 
.1449 
.1470 
.1488 
.1515 
.1642 
.1562 
.1589 
.1620 
.1640 
.1660 
.1679 
.1705 
.1735 
.1760 
.1778 
.1810 
.1828 
.1847 
.1870 
.1896 
.1920 
.1935 
.1962 
.1997 
.2010 
.2032 
.2052 


8. 


Inch. 
.1113 
.1140 
.1166 
.1192 
.1225 
.1240 
.1265 
.1280 
.1305 
.1346 
.1365 
.1407 
.1420 
.1445 
.1466 
.1489 
.1520 
.1546 
.1590 
.1600 
.1615 
.1642 
.1670 
.1608 
.1729 
.1760 
.1770 
.1791 
.1815 
.1836 
.1865 
.1896 
.1920 
.1945 
.1970 
.1990 
.2025 
.2040 
.2054 


4. 


Inch. 
.1147 
.1191 
.1206 
.1225 
.1260 
.1289 
.1304 
.1343 
.1365 
.1384 
.1415 
.1443 
.1465 
.1490 
.1520 
.1544 
.1566 
.1595 
.1608 
.1638 
.1674 
.1699 
.1724 
.1738 
.1770 
.ISOO 
.1820 
.1840 
.1875 
.1895 
.1945 
.1955 
.1960 

.mo 

.2610 
.2035 
.2055 
.2074 
.2100 


6. 

0. 

7. 

Inch. 

Inch. 

Inch. 

.1105 

.1165 

.1079 

.1138 

.1184 

.1100 

.1165 

.1215 

.1138 

.1185 

.1247 

.1165 

.1215 

.1270 

.1180 

.1239 

.1290 

.  1210 

.1252 

.1325 

.1231 

.1285 

.1338 

.1258 

.1810 

.1358 

.1279 

.1329 

.1395 

.1808 

.1380 

.1420 

.1388 

.1392 

.1437 

.1356 

, .  1415 

.1475 

.1380 

.1443 

.1603 

.1406 

.1460 

.1626 

.1436 

.1505 

.1565 

.1457 

.1517 

.1584 

.1481 

.1540 

.1616 

.1508 

.1570 

.1645 

.1535 

.1593 

.1670 

.1560 

.1620 

.1696 

.1582 

.1640 

.1735 

.1610 

.1666 

.1764 

.1640 

.1690 

.1790 

.1660 

.1704 

.1827 

.1689 

.1741 

.1868 

.1705 

.1760 

.1891 

.17S6 

.1787 

.1926 

.1757 

.1815 

.1940 

.1789 

.1839 

.1966 

.1806 

.1854 

.2015 

.1824 

.1880 

.2036 

.1847 

.1906 

.2054 

.1870 

.1940 

.2084 

.1895 

.1985 

.2115 

.1911 

.1991 

.2155 

.1945 

.1995 

.2165 

.1975 

.2005 

.2186 

.1990 

.2022 

.2225 

.2007 

8. 


Inch. 

.1120 

.1146 

.1176 

.1205 

.1230 

.1249 

.1276 

.1306 

.1325 

.1355 

.1375 

.1807 

.1429 

.1455 

.1479 

.1502 

.1535 

.1553 

.1580 

.1610 

.1630 

.1660 

.1684 

.1710 

.1740 

.1775 

.1786 

.1820 

.1840 

.1850 

.1890 

.1020H 

.1035 

.1055 

.1997 

.2012 

.2083 

.2056 

.2078 


Inch. 
.1170 
.1200 
.1215 
.1253 
.1280 
.1323 
.1332 
.1365 
.1410 
.1434 
.1470 
.1505 
.1540 
.1665 
.1620 
.1675 
.1695 
.1725 
.1765 
.1805 
.1845 
.1886 
.1928 
.1980 
.2015 
.2038 
.2088 
.2120 
.2190 
.2210 
.2248 
.2292 


.2890 
.2363 
.2880 
.2407 
.2440 
.2450 


10. 


Inch. 
.1135 
.1165 
.1186 
.1210 
.1235 
.1265 
.1290 
.1310 
.1350 
.1885 
.1807 
.1425 
.1445 
.1466 
.1510 
.1515 
.1556 
.1580 
.1607 
.1680 
.1658 
.1680 
.1718 
.1785 
.1770 
.1805 
.1800 
.1875 
.1880 
.1890 
.1910 
.1045 
.2000 
.2025 
.2030 
.2070 
.2080 
.2100 
.2120 


Mean. 


JfUk. 

.1131 
.1100 
.1185 
.1211 
.1289 
.1264 
.1286 
.1313 
.1342 
.1366 
.1305 
.1420 
.1440 
.1471 
.1500 
.1529 
.1555 
.1581 
.1600 
.1635 
.1681 
.1689 
.1718 
.1744 
.1772 
.1802 
.1828 
.1855 
.1882 
.1902 
.1981 
.1950 
.1962 
.2008 
.2032 
.2068 
.2078 
.2097 
.2119 


Mean 
oor- 

reetod 
sets. 


Jndk. 

.1110 
.1147 
.U72 
.1198 


.1251 
.1272 


.1328 
.1854 
.1381 
.1406 
.1435 
.1457 
.1486 
.1515 
.1541 
.1607 
.1605 
.1821 
.1647 
.1675 
.1704 
.1730 
.1758 
.1788 
.1814 
.1841 
.1868 
.1888 
.1917 
.1845 
.1988 
.1080 
.2018 
.8044 
.2064 


8105 
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No.  6298. 

Copper  cylinders  from  same  lot  of  copper  as  No.  6297.    Mean  com* 
pression  of  ten  cylinders. 
Table  for  use  with  crusher  gauge,  ^  square  inch  area. 
Mean  dimensions  of  coppers:  Length,  ".4990;  diameter,  ".2618. 


I 


Total  eomproMion. 


3. 


3.(W/ft         Lf 

'   5£P/-ww/ .'ooi5 

,}«y   .(»w/.012O 

I  li,OW 
■  12,0001 


•VWi 

.0445 

.0490 
.0540 
.0586 
.0828 
.0888 
.0728 
ii-r^r  1.0778 
5-000  1.0832 
J.  000  1. 0881 
5*0  1  .0885 
2''«0f  .0983 
JjOO    .1085 
,*'«00    .1080 
5000    .1138 
5.000    .1190 

«,oco 

3:  IS 

S»«oo 

2'!!!!    i^w 

sl'S     2105 
»r»000    .2250 


f  Inch. 

'O. 
.0O40 
.0148 


.0266 


4. 


I 


.1235 
.1294 
.1336 
.1395 
.1436 
.1494 
.1550 
.1600 
.1647 
.1896 
.1748 
.1799 


.1440 

.1405 

.1547 

.1597 

.164S 

.1700 

.1742 

.1791 

.1S43    .1835 

-1805     .1889 

1>39    .1031 

'"«    .1975 


1007 
1O03 
1121. 

lies 


1370 
i421 


S*2!  -2267 

5;,  000   — 

?'.ooo 

>ooo 

.000 

S'SJ  -2448    .2449 

SSS  '^    .2805 

ec'JS  -2545    .2520 

'•^  .«»  .2742 


2211 


:  233* 


5. 


Inch. 
0. 
.0025 
.0147 


0246 


0340 

0409  i 

0461 

0506 

0560 

0602 

0037 

0701 

U740 

0791 

0840 

0892 

0044 

0095 

1045 

1100 

1138 

1200 

1240 

1300 

1350 

1398 

1400 

1500 

1550 

1610 

1644 

1705 

1755 

1705 

1853 

1885 

1036 

1981 

2020 

2061 

2096 

2145 

2177 

2218 

2256 

2281 

2320 

2350 

2384 

2425 

24^3 

2481 

2511 

2640 

2560 

2500 

2625 

2660 


2700 


Inch. 
0. 

.0011 
.0108 


.0228 


.0356 
.0370 
.0430 
.0170 
.0525 
.0560 
.0006 
.0655 
.0700 
.0750 
.0805 
.0855 
.0905 
.0960 
.1002 
.1045 
.1115 
.1151 
.  1213 
.1260 
.1312 
.1365 
.1416 
.1466 
.1520 
.1563 
.1615 
.1660 
.1720 
.1762 
.  1802 
.1H65 
.1906 
.1940 
.1980 
.2040 
.2075 
.2125 
.  2155 
.2195 
.2235 
.2275 
.2316 
.2339 
.2375 
.2410 
.2438 
.2465 
.2504 
.2535 
.2562 
.2580 
.2628 
.2040 
.2605 
.2001 


6. 


7. 


8. 


Inch. 

Inch. 

0. 

0.     ! 

.0002 

.0030 

.0050 

.0165 

.0205 

.0270 

.0336 

.0802 

.0355 

.0420 

.0400 

.0475 

.0447 

.0525 

.0497 

.0560 

.0538 

.0613 

.0595 

.0658 

.0638 

.0709 

.0096 

.0750 

.0740 

.0800 

.0785 

.0836 

.0840 

.0902 

.0895 

.0949 

.0940 

.1000 

.0995 

.1056 

.1040 

.1096 

.1095 

.1150 

.1150 

.1197 

.1200 

.1235 

.1255 

.1305 

.1302 

.1350 

.1354 

.1405 

.1405 

.1460 

.1456 

.1506 

.1506 

.1555 

.1555 

.1610 

.1608 

.1666 

.1655 

.1710 

.1705 

.1748 

.1750 

.1805 

.1791 

.1852 

.1845 

.1899 

.1890 

.1935 

.1935 

.1990 

.1990 

.2020 

.2026 

.2060 

.2060 

.2120 

.2113 

.2160 

.2140 

.2106 

.  2175 

.2240 

.2211 

.2290 

.2241 

.2320 

.2289 

.2345 

.2323 

.2389 

.2360 

.2426 

.2397 

.2450 

.2420 

.2480 

.2452 

.2510 

.2490 

.2545 

.2530 

.2505 

.2550 

.2596 

.2570 

.2620 

.2600 

.2650 

.2625 

.2678 

.2660 

.2704 

.2678 

.2780 

u. 

.0025 
.0145 


0288 


.0395 

.0430 

.0476 

.0526 

.0565 

.0616 

.0665 

.0716 

.0759 

.0815 

.0855 

.0011 

.0966 

.1007 

.1066 

.1115 

.1165 

.1220 

.1260 

.1318 

.136» 

.1416 

.1475 

.1620 

.1568 

.1630 

.1660 

.1710 

.1765 

.1808 

.1860 

.1875 

.1855 

.1994 

.2037 

.2080 

.2115 

.2159 

.2201 

.2236 

.2277 

.2313 

.2345 

.2380 

.2414 

.2440 

.2475 

.2505 

.2540 

.2570 

.2586 

.2615 

.2635 

.2660 

.2688 

.2710 


9. 


Inch. 
0. 

.0030 
.0141 


0260 


.0395 
.0420 
.0465 
.0510 
.0500 
.0607 
.0660 
.0707 
.0745 
.0800 
.0840 
.0807 
.0951 
.0996 
.1050 
.1108 
.1147 
.1200 
.1232 
.  13U5 
.1360 
.1408 
.1465 
.1513 
.1560 
.1010 
.1665 
.1715 
.1760 
.1808 
.1855 
.1008 
.1946 
.1997 
.2040 
.2080 
.2125 
.2170 
.2196 
.2235 
.2278 
.2305 
.2347 
.2375 
.2405 
.2441 
.2465 
.2497 
.2530 
.2560 
.2585 
.2610 
.2632 
.2660 
.2690 
.2702 


10. 


Inch. 
0. 

.0026 
.0140 


,0260 


.0300 
.0417 
.0470 
.0510 
.0560 
.0607 
.0661 
.0705 
.0748 
.0790 
.OSftO 
.0900 
.0955 
.1001 
.1060 
.1099 
.1150 
.1200 
.1260 
.1310 
.1360 
.1415 
.1460 
.1515 
.1670 
.1610 
.1665 
.1710 
.1755 
.1806 
.1860 
.1900 
.1941 
.1997 
.2036 
.2080 
.2120 
.2156 
.2185 
.2225 
.2200 
.2291 
.2330 
.2360 
.2395 
.2425 
.2460 
.2490 
.2526 
.2550 
.2580 
.2605 
.2638 
.2659 
.2681 
.2710 


Meiiii. 


Inch. 
0. 

.0022 
.0126 


.0250 


.0365 
.0404 
.0466 
.0500 
.0547 
.0503 
.0637 
.0092 
.0736 
.0785 
.0833 
.0888 
.0940 
.0988 
.1040 
.1090 
.1140 
.1191 
.1240 
.1296 
.1345 
.1397 
.1450 
.1499 
.1551 
.1602 
.1648 
.1700 
.1747 
.1794 
.1842 
.1888 
.1935 
.1060 
.2022 
.2065 
.2106 
.2151 
.2184 
.2225 
.2261 
.2296 
.2333 
.2365 
.2400 
.2434 
.2461 
.2404 
.2528 
.2556 
.2579 
.2609 
.2636 
.2660 
.2686 
.2713 


Mean 

cor- 

raoted 

Mta. 


Inch. 

0020 
0121 
0161 
0202 
0243 
0281 
0318 
0355 
0393 
0444 
0489 
0536 
0582 
0626 
0681 
0725 
0778 
0821 
0876 
0928 
0976 
1028 
1077 
1127 
1178 
1227 
1283 
1331 
1383 
1436 
1486 
1537 
1588 
1634 
1686 
1733 
1780 
1828 
1874 
1921 
1966 
2008 
2051 
2092 
2137 
2170 
2211 
2247 
2283 
2320 
2352 
2387 
2421 
2448 
2481 
2515 
2543 
2566 
2596 
2623 
2647 
2674 
2701 


COPPERS   FOB    USE    IN    PRESSURE   GAUGES. 
No.  6298— Contiuued. 


^»n 

T„U..o»pr^,o». 

Ubd 

MMl,"r 

ri*t«d 

1S" 

^■ 

s. 

s. 

*■ 

s. 

B. 

7. 

8. 

s. 

10. 

Hw. 

Pttrnd: 

iMh. 

/not. 

/n^ 

^^ 

/IK*. 

— 

InsJL 

/«». 

/neft. 

Inth. 

Inch. 

— 

T1.MC 

.2T5i 

.iiTSl 

.2701 

.273] 

.2710 

.mi 

7a,Doa 

.27J5 

!27ia 

.2715 

;2;7S 

■n.wo 

!2TM 

!27»0 

!2808 

.2805 

!27G0 

Ti,00(l 

.as30 

!2803 

:2805 

:280S 

12805 

.2783 

T5,M» 

!2M& 

2835 

.2815 

16.  m 

12^05 

.28tB 

77,000 

.aRW 

!2SM 

'.-JSJO 

.2880 

:28«a 

:28S1I 

:285e 

78,000 

.2873 

.2910 

.29W 

.28«3 

.2881 

7B:<»a 

iiaso 

.2930 

.aeuo 

!S900 

.2WS 

:2«s 

;-2en 

!2B30 

12920 

itiiooo 

.2975 

,2m 

.2B2S 

iasM 

.2M8 

Kl.000 

'.2992 

!29SS 

.30M 

'.ixa 

.9003 

.3006 

!3009 

!2985 

!298S 

!2S88 

m!odo 

ijWi 

;»M 

:2»7o 

.3O0S 

iaoos 

.3007 

'.2m 

BS.MW 

Btl,000 

:h>m 

isou 

ISOBS 

isou 

!3031 

,3079 

.3Mi 

.awo 

.3020 

.3ue3 

.30M 

.30SS 

.3068 

.30W 

.3048 

sslooo 

!30sa 

!bom 

.3ose 

.3080 

.3066 

.3110 

.3118 

.308* 

M^OUO 

;3o»s 

:ao» 

:307o 

:ilI25 

:3120 

!310» 

.3130 

isiGO 

iuiM 

!3U0 

:3!o 

ijlTO 

:3ne 

:3iM 

;3i6i 

.SIM 

.3  50 

'.SM 

isofl 

:3I05 

.3  BU 

B«!ooo 

.3186 

,3«S 

.S3I0 

.3200 

.3205 

.3210 

.3200 

.3  BO 

,3223 

sbIooo 

'.S2M 

'.i-iM 

!323« 

:3218 

M,IKK) 

.a22» 

.8208 

isau 

.3243 

.3210 

.32«1 

.3232 

1M,0W 

.32HI 

!jZ70 

.3270 

.82OT 

.3221 

.S2H 

COPPERS    FOR   USE    IN   PRESSURE   GAUGES. 
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No.  6302. 

Copper  cylinders  from  lot  received  at  Sandy  Hook,  May  22,  1890. 

3feau  compression  of  ten  cylinders. 

Table  for  use  with  crasher  gauge,  ^o"  square  inch  area. 

Mean  dimensions  of  coppers:  Length,  ".4996;  diameter,  ".2510. 


Loa«/  per/ 
I  Hqoare 
I  inch  00 

inch 


Total  compreaaion. 


J. 


^^ndt.  Inch.  /  IneA. 

^'f>00  0.  0. 

^'000   .0080  /  .0O7O 

,1^    .0195  .018» 

;,' 000    .0330  .030S 

,^5.000    .0430  .043& 

JJ  000    .0497  .0487 

J'.  000    .0535  -.0532 

1^.000    .0590  .0589 

19.  floo     n/uA  nA'9'% 


W.000 

19,000 

»,O0O 

21.000 

22.000 

23,000 

2i000 

25,000 

26,000 

^,000 

2«,000 

28,000 

30,000 

31,000 

5,000 

33.000 

3o,000 


.0590 
.0640 
.0090 
.0730 
.0785 
.0834 
.0893 
.0950 
.  11990 
.1064 
.1120 
.1170  ' 
.1225 
.1280 
.1:^5 
.1390 
.1448 
1500 


S'^  .1500 

5000  .1555 

2'XOO  .1662 

J'OOO  .1716 

,  «'2?  -1770  ._ 

JiJpO  .1819  .1820 

i  44' 2s  ^^  -i^i^ 

g»O€0  .2024  .2015 

I   47  2S  -2095  .205« 

JI'OOO  .2125  .210& 

2*SS  -2160  .21*1 

si'SS  -2281  .22T8 

ijSS  ^  2317 

'    S-JOO  .2430  .2427 

S'SS  -2470  .2405 

S'XS  .2505  .2502 

S^JS  .2535  .2532 

S'SS  •?«  .2555 

S'JS  -2835  .2028 

52?  -2746  .2-746 

S'J*  .2764  27«7 

g.000  .2824  .2820 

7l'JS  -2868  .2805 

5*^  .2991       2015 

1*'*10  .901U         -2»02 


2005 
2054 

214=0 
21B5 

2313 
2354 
*53»5 


2&34 

2370 


2030 

2e«i 


'•.000 


'  2718 

*  2747 

'  2770 

*  2795 
'  2820 

*  2847 

*  2870 
'  2895 
'  2920 

*  2942 
'.2961 

.3005 


4. 

5. 

6. 

7. 

8. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

. 

0. 

0. 

0. 

0. 

.0079 

.0071 

.0061 

.0095 

.0089 

.0195 

.02u2 

.0190 

.0200 

.0205 

.0310 

.0338 

.0317 

.0335 

.0330 

.0440 

.0467 

.0450 

.0461 

.0465 

.0499 

.0502 

.0485 

.0515 

.0488 

.0642 

.0555 

.0530 

.0556 

.0545 

.0584 

.0605 

.0680 

.0606 

.0613 

.0629 

.0650 

.0634 

.0658 

.0640 

.0677 

.0695 

.0600 

.0706 

.0690 

.0735 

.0750 

.0740 

.0755 

.0740 

.0780 

.0805 

.0800 

.0815 

.0790 

.0830 

.0800 

.0855 

.0858 

.0846 

.0885 

.0917 

.0900 

.0916 

.0897 

.0942 

.0962 

.0950 

.0962 

.0952 

.0992 

.1018 

.1009 

.1015 

.1004 

.1050 

.1064 

.1060 

.1080 

.1055 

.1097 

.1120 

.1124 

.1132 

.1111 

.1159 

.1180 

.1170 

.1180 

.1170 

.1218 

.1240 

.1231 

.1238 

.1230 

.1265 

.1289 

.1278 

.1291 

.1280 

.1325 

.1342 

.1340 

.1360 

.1350 

.1379 

.1402 

.1391 

.1403 

.1405 

.1440 

.1455 

.1454 

.1466 

.1458 

.1494 

.1520 

.1506 

.1524 

.1515 

.1543 

.1562 

.1561 

.1668 

.1570 

.1594 

.1618 

.1618 

.1622 

.1626 

.1650 

.1667 

.1670 

.1678 

.1676 

.1701 

.1726 

.1725 

.1732 

.1729 

.1756 

.1774 

.1770 

.1788 

.1780 

.1803 

.1834 

.1830 

.1840 

.1836 

.1844 

.1874 

.1876 

.1878 

.1879 

.1897 

.1931 

.1926 

.1929 

.1930 

.1950 

.1980 

.1066 

.1970 

.1972 

.1904 

.2028 

.2024 

.2020 

.2018 

.2048 

.2071 

.2069 

.2066 

.2069 

.2091 

.2120 

.2118 

.2116 

.2120 

.  2135 

.2159 

.2150 

.2155 

.2166 

-2177 

.2205 

.2206 

.2202 

.2210 

.2226 

.2245 

.2246 

.2244 

.2246 

.2268 

.2285 

.2285 

.2286 

.2289 

.2297 

.2329 

.2325 

.2330 

.2331 

.2336 

.2375 

.2368 

.2368 

.2363 

.2371 

.2406 

.2406 

.2396 

.2406 

.2400 

.2445 

.2445 

.2436 

.2444 

.2449 

.2475 

.2480 

.2474 

.2478 

.2480 

.2513 

.2513 

.2510 

.2614 

.2515 

.2542 

.2539 

.2644 

.2644 

.2549 

.2576 

.2570 

.2670 

.2575 

.2579 

.2610 

.2606 

.2507 

.2600 

.3610 

.2640 

.2634 

.  2630 

.2646 

.2642 

.2668 

.2065 

.2660 

.2672 

.2670 

.2699 

.2696 

.2694 

.2705 

.2700 

.2726 

.2714 

.2715 

.2734 

.2725 

.2750 

.2746 

.2740 

.2752 

.2751 

.2778 

.2775 

.2765 

.2780 

.2775 

.2806 

.2804 

.2796 

.2809 

.2807 

.  2831 

.2830 

.2820 

.2833 

.2830 

.2856 

.2865 

.2846 

.2860 

.2852 

.2879 

.2878 

.2870 

.2881 

.2877 

.2903 

.2900 

.2893 

.2905 

.2903 

.2929 

.2925 

.2916 

.2930 

.2926 

.2947 

.2946 

.2940 

.2953 

.2945. 

.2969 

.2968 

.2963 

.2976 

.2965 

.2902 

.2990 

.2986 

.2905 

.2987 

1 

.3020 

.3010 

.3010 

.3016 

9. 


Inch. 

0. 

.0087 
.0170 
.0320 
.0460 
.0481 
.0541 
.0580 
.0630 
.0680 
.0735 
.0782 
.0845 
.0889 
.0944 
.0999 
.1065 
.1117 
.1173 
.1226 
.1274 
.1330 
.1390 
.1446 
.1610 
.1656 
.1610 
.1666 
.1718 
.1776 
.1830 
.1876 
.1926 
.1070 
.2020 
.2079 
.2128 
.2166 
.2198 
.2240 
.2282 
.2327 
.2360 
.2392 
.2432 
.2466 
.2600 
.2637 
.2566 
.2696 
.2625 
.2655 
.2085 
.2716 
.2740 
.2766 
.2705 
.2818 
.2840 
.2866 
.2891 
.2916 
.2938 
.2966 
.2967 
.3002 


10. 


Inch. 

0086 
0193 
0314 
0444 
0496 
0636 
0572 
0636 
0678 
0730 
0780 
0838 
0882 
0940 
0090 
1046 
1100 
1169 
1210 
1264 
1316 
1376 
1430 
1480 
1640 
1590 
1645 
1694 
1753 
1798 
1850 
1900 
1966 
1996 
2042 
2089 
2135 
2177 
2218 
2272 
2803 
2349 
2380 
2410 
2461 
2487 
2621 
2554 
2685 
2820 
2647 
2664 
2705 
2734 
2760 
2784 
2815 
2838 
2860 
2880 
2018 
2930 
2961 
2971 
2993 


Mean. 


Inch. 


0 


0079 
0192 
0321 
0451 
0494 
0540 
0592 
0637 
0685 
0737 
0790 
0844 
0895 
0948 
1001 
1057 
1113 
1168 
1225 
1277 
1336 
1390 
1448 
1604 
1556 
1611 
1663 
1716 
1768 
1822 
1867 
1918 
1965 
2014 
2065 
2111 
2150 
2196 
2237 
2279 
2319 
2367 
2394 
2432 
2468 
2601 
2634 
2666 
2598 
2630 
2659 
2689 
2716 
2742 
2767 
2795 
2822 
2846 
2869 
2893 
2919 
2040 
2061 
2982 
2fm 


Mean 
cor- 
rected 
acta. 


Inch. 
0. 

.0077 
.0187 
.0314 
.0441 
.0483 
.0529 
.0581 
.0626 
.0674 
.0726 
.0779 
.0833 
.0883 
.0936 
.0989 
.1045 
.1101 
.1156 
.1212 
.1264 
.1323 
.1377 
.1436 
.1490 
.1642 
.1697 
.1649 
.1702 
.1754 
.1808 
.1853 
.1904 
.1961 
.2000 
.2051 
.2007 
.2136 
.2181 
.2223 
.2265 
.2303 
.2343 
.2380 
.2408 
.2455 
.2488 
.2521 
.2663 
.2686 
.2617 
.2646 
.2676 
.2703 
.2729 
.275^ 
.2782 
.2810 
.2834 
.2857 
.2881 
.2907 
.2928 
.2049 
.2970 
.2a05 


\ 


COPPEBS  FOR   USE   IK  PEESauRE   QAUQES. 
Xo.  6302— Continaed. 


L-.,..!,"' 

Tot*]  comprenlan. 

S 

.****- 

"ooo' 

78,000 
79,000 
80,000 
81,000 
82.000 
83,000 
M,U00 

es,ooo 

M,1100 

e7,uoo 
BS.ooo 

«9,IIO0 

00,000 

01.000 

Miooo 

03,000 

sr 

oc,ooa 

osiooo 
00,000 
100,000 

iaosB 
laioe 

'.tssg 

!3ue 

.2350 

!33sa 

.M»3 

t. 

s. 

•■ 

•• 

•■ 

'■ 

8. 

e. 

10. 

m™. 

IncA. 

.9028 

!^tote 

.MB7 
:3U2 
:31BS 

:m7 

.3M0 

:32» 

.3027 
.SOU 
.3005 
.3087 

:828S 
i3328 

!S3»3 

,3008 
!3DW 

,som 

'.3316 

!334U 
.3353 

Inch. 
.3036 

'.MM 

iaaoi 

'.32t» 

^3232 
.3288 

:^ 

.3«0« 

.3031' 
:32O0 

;i 

.3308 
!3337 

.MIX 

isoss 

!3300 

^3330 
.334U 
.3352 

iasso 

,33W 

.3037 

.30M 

!3097 

:| 

!323( 
;3!7B 

iasao 
!33e(i 

!3t03 

JmA. 

-1 

isisg 

!320& 
!3281 

'.naa 

!33E2 
.3364 

Jncft. 
.3020 

!aos5 

:3ii* 

'.XOi 

'.mo 

.3326 
.8338 
.3350 
.3305 

Inch. 

.mtn 
,3oia 

.3008 
.3080 

'.3m 
'.am 
'.3sas 

.3241 
.3K5 
.3271 
.31M 

:3J30 

13380 

.Mie 

:3076 

:| 

:3i83 

13231 
!3S3« 

'.aati 

3.2-INCH  SHRAPNEL. 

STEEL  CASE,  CAST-IEON  GRENADE,  AND  BASE. 


MSA8UBEMJUITS  BHOWIHG  XNLASGEMEHT  OF  DIA1CEIEB8  UVDEB 

lOVGITUDIHAL  001CFBX88I0V  LOADS. 
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STEEL   CASE,  CAST-IRON   GRENADE,  AND   BASE. 
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3.2-IHCH  SHSAPHEL. 
No.  6517. 

Compression  of  shrapnel  complete  except  powder  charge. 

Branded  on  base:  "Fraukford  Arsenal  3".2.'' 

Base  chamfered.  Load  on  base  received  on  an  annular  ring  3''.03 
exterior  diameter. 

Measurements  taken  on  diameters  A,  B,  and  G,  diameter  A  being 
located  over  the  circumferential  groove  in  the  inside  of  the  case. 

Area  of  base  3'^2  diameter,  8.04  square  inches. 

Sectional  area  of  case,  jhiU  section,  1.91  square  inches. 

Sectional  area  of  case  at  circumferential  groove,  1.20  square  inches. 


Applied  loada. 

Measurements  of  diameters. 

Total. 

Per  fiqnare 
inch  on 

3.2-iDcb  di- 
ameter. 

Per  square 

inch  on  fail 

section  of 

case. 

Per  sqnare 

inch  at  cir- 

calar  groove 

incase. 

A. 

B. 

C. 

Pounds. 
1,0U0 
15,000 
30,000 
45,000 
60,000 
70.000 
72,500 
75,000 
1,000 

Pounds. 

124 
1,806 
3,731 
6,597 
7,468 
8,706 
9,017 
9,328 

124 

Pounds. 

523 

7,853 

15,707 

23,560 

31,414 

36.649 

37,958 

39,267 

523 

Pounds. 

833 
12,500 
25,000 
37,500 
50,000 
5H.333 
60,417 
02,600 

833 

Inches. 
3. 1791 
3.1797 
3.1803 
3. 1812 
3. 1857 
3.1951 
3.1977 
3.2003 
3.1967 

Inches. 
3.1796 
8. 1803 
8.1806 
8.1800 
8. 1813 
3. 1819 
3.1822 
3.1825 
8.1804 

Inches. 
3. 1793 
3.1802 
3.1803 
3.1807 
8.1812 
8. 1817 
8.1818 
8. 1810 
3.1806 

Test  discontinued. 


No.  6518. 


Compression  of  shrapnel  empty. 

Diameters  measured  at  same  places  as  in  test  No.  6517. 


Applied  loads. 

Measurements  of  diameters. 

Total. 

Per  square 
inch  on 

3.2-incb  di- 
ameter. 

Pep  square 

inch  on  full 

section  of 

case. 

Per  sqnare 
Inch  at  cir- 
cular groove 
in  case. 

A. 

B. 

C. 

Pounds. 

1,000 
15,000 
30,000 
45,000 
60,000 

0. 

Pounds. 
124 
1,866 
8,731 
6,697 
7,463 

Pounds. 

523 

7,853 

15, 707 

23,560 

81,414 

Pounds. 
833 
12  500 
26,000 
37,500 
60,000 

Inches. 
3. 1798 
3.1803 
8. 1812 
3.1827 
3.2176 
8.2187 

Inches. 
8. 1795 
3.1799 
3. 1802- 
3.1804 
8. 1818 
8.1797 

Inches. 
3. 1781 
8.1783 
8. 1787 
8. 1789 
3.1797 
3.1783 

Two  cracks  were  developed  in  the  cast-iron  grenade  at  the  joint  next 
the  case. 

There  was  general  bulging  of  the  shrapnel,  as  indicated  by  measure- 
ments on  diameters  B  and  C,  and  a  well-defined  ridge  thrown  out  at  the 
circumferential  groove  at  diameter  A« 
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,  COMPRESSlbH  TESTS  OF  HELICAL  SP&IHGS. 

Inchos. 

^Diameter  of  wire 50 

Tki^^^^^^^  ^4f  o^^:»r»o       J  Exterior  diameter  of  coils 3. 84 

Dimensions  of  springs...^  j3j^^^^^^  ^^^^^^^  adja<jent  coils  of 

I    samespring 67 

Weight  of  one  spring,  4  pounds  10  ounces. 


Xo.  of 
teat 

Initial 

Loads  when  heights  of  springs  were — 

Final 

height  of 

Closed  down. 

height  of 

spring. 

6". 

4|". 

6". 

spring. 

Load. 

Height. 

Ivehea, 

Poundt. 

Poxmdt. 

Pounds. 

Inchet. 

Poundt. 

Inchu. 

7C07 

7.00 

751 

1,228 

1,700 

4.07 

708 

7.69 

7008 

7.98 

796 

1,266 

1,620 

4.07 

747 

7.93 

700B 

7.96 

700 

1,215 

1,598 

4.09 

717 

7.90 

7010 

7.91 

722 

1, 172 

1,540 

4.10 

670 

7.87 

7011 

7.80 

726 

1,190 

1,520 

4.20 

660 

7.74 

7012 

7.90 

741 

1,178 

1,600 

4.10 

064 

7.81 

7013 

7.97 

771 

1,222 

1,620 

4.02 

698 

7.89 

7014 

7.90 

732 

1,186 

1,550 

4.10 

698 

7.87 

7015 

7.92 

716 

1,162 

1,560 

4.08 

666 

7.90 

7016 

• 

7.00 

741 

1,188 

1,530 

4.08 

673 

7.82 

Springs  Nos.  7008  and  7011  closed  down  and  kept  in  that  condition 
17  hours,  then  released  and  re  tested. 


No.  of 
test. 

Initial 

height  of 

sitting. 

Loads  when  heights  of  springs  were— 

Final 

height  of 

spring. 

6". 

4|". 

Closed  down. 

6". 

Load. 

Height. 

7008  a 
7011a 
7016  a 

InehM. 
7.73 
7.59 
7.83 

Poundt. 
078 
610 
712 

Pounds. 
1,140 
1,078 

Poundt. 
1,490 
1,420 

Inchet. 
4.07 
4.20 

Poundt. 
652 
566 

Inchet. 
7.69 
7.57 

Spring  No.  7016  was  loaded  five  times,  compressing  the  spring  each 
time  to  a  height  of  4".25;  finally  the  spring  at  a  height  of  6"  sus- 
tains 665  pounds,  the  final  height  unloaded  being  7'^80. 
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Fbictional  Resistance  of  a  Steel  Ring  Shrunk  on   a 

Wrought-Iron  Tube. 


-♦ 

t: 

nV 

\_^_J^J^C.___ 



*^^   < 

1 

1 

€-!^jr-* 

1                     ^ 

1 

1 

'k —       4r 

1 

1 
— >« 

1 

Ko.  6211. 

Interior  diameter  of  ring  bored  to  ".815;  it  was  then  expanded  by 
heat,  and  shrank  on  the  tube. 

Ring  was  forced  oflf  the  nearer  end  of  the  tube. 

Ultimate  irictional  resistance,  23,700  pounds. 

A  sudden  throb  accompanied  the  first  starting  of  the  ring  along  the 
tube,  the  load  being  momentarily  reduced. 

Again  increasing  the  pressure  on  the  ring,  the  maximum  resistance 
was  again  met,  sifter  which  there  was  a  gradual  loss  in  frictional  resist- 
ance as  the  movement  of  the  ring  was  continued. 

The  metal  of  the  tube  in  front  of  the  ring  was  abraded  and  small 
chips  sheared  off  the  surface. 

That  part  of  the  tube  which  was  covered  by  the  ring  when  in  posi- 
ion  ready  for  testing  was  not  sensibly  abraded,  nor  was  the  inside 
turface  of  the  ring. 

8 

Resistance  of  Steel  Kut  Screwed  on  a  Wrought-Iron  Tube. 

Ko.  6212. 

A  steel  nut  f "  long  by  1".5  outside  diameter  was  screwed  on  the 
opposite  end  of  the  wrought- iron  tube  used  in  test  Ko.  6211,  using  a 
FrankliTi  Institute  thread  14  per  inch. 

Diameter  at  the  root  of  the  thread  on  the  tube  was  ''.75. 

The  nut  was  loaded  with  35,000  x>ounds  in  the  direction  required  to 
strip  the  thread. 

The  end  of  the  tube,  which  had  been  turned  down  to  ''.75  diameter, 
was  npset  by  this  pressure,  but  the  thread  was  not  apparently  injured^ 
the  nut  could  be  unscrewed. 

U.  Ex,  92 }9 
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ETDS08TATIC  TEST  OF  8-INCH  TUBE  SECTION. 

Tests  Continued  from  Repoet  1893. 

The  investigation  of  the  elastic  properties  of  this  section  of  an  8inch 
tube  included  the  application  of  hydrostatic  pressures  as  follows: 

1.  Interior  pressure. 

2.  Exterior  pressure. 

3.  Interior  and  exterior  pressures  combined. 

4.  Interior  pressure  and  longitudinal  tension  combined. 

5.  Exterior  pressure  and  longitudinal  tension  combined. 

6.  Interior  and  exterior  pressures  and  longitudinal  tension  combined. 

7.  Interior  pressure  and  longitudinal  compression  combined. 

8.  Exterior  pressure  and  longitudinal  compression  combined. 

9.  Interior  and  exterior  pressures  and  longitudinal  compression  com- 
bined. 

To  these  tests  was  added  an  examination  of  the  tube  under  the  effects 
of  direct  longitudinal  compressive  stresses  applied  to  the  ends  of  the 
tube. 

Supplementary  tests  remain  to  be  completed  for  the  purpose  of  deter- 
mining the  diametrical  and  longitudinal  changes  at  different  parts  of 
the  thickness  of  the  walls  of  the  tube,  and  to  apply  longitudinal  tensile 
stress  by  direct  attachment  to  the  testing  machine,  not  employing  hydro- 
static pressure  for  the  purpose. 

It  is  then  intended  to  apply  hydrosts-tic  pressures  which  will  over- 
strain the  tube  and  cause  permanent  sets  to  be  acquired  in  different 
ways,  finally  making  an  examination  of  the  metal  of  the  tube  by  means 
of  tension  and  compression  specimens  and  initial  tension  rings. 

In  each  of  the  completed  tests  the  longitudinal  strains  were  meas- 
ured, and  changes  in  the  diameter  of  the  bore  or  exterior  diameter 
ascertained  when  those  surfaces  were  accessible. 

In  the  Eeport  of  Tests,  1893,  are  recorded  the  results  by  direct  lon- 
gitudinal compressive  stresses  and  those  under  interior  hydrostatic 
pressure. 

The  interior  hydrostatic  pressure  was  applied  by  charging  the  bore  of 
the  tube  with  water,  and  inserting  at  the  ends  pistons  carrying  leather 
packings,  loads  being  applied  with  the  testing  machine  directly  against 
the  projecting  ends  of  the  pistons. 

In  the  tests  herewith  reported,  the  hydrostatic  pressure  was  trans- 
mitted to  the  tube  by  means  of  strong  pipes  from  a  reservoir  located  in 
the  testing  machine. 

The  reservoir  was  a  cast  iron  cylinder  18"  exterior  diameter  by  36" 
long,  having  a  bore  3".75  diameter,  redncod  to  3".37  diameter  by  a 
brass  lining;  thus  giving  a  piston  area  of  8.92  square  inches. 

While  under  test  with  exterior  pressures  the  tube  occupied  a  position 
within  the  steel  jacket  shown  on  plate  1.  In  tests  with  interior  pres- 
sure unaccompanied  by  exterior  pressure,  the  naked  tube  was  used  and 
wjis  accessible  for  exterior  surface  measuiements. 

1^ 
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Describing  the  fixtures  employed,  and  method  of  taking  the  meas- 
urements in  each  test,  plate  2  shows  the  tube  and  pistons  as  used  in  the 
test  with  interior  pressure. 

The  length  of  bore  exposed  to  pressure  was  about  36".  This  length 
necessarily  varied  with  the  pressure  on  account  of  the  enlargement  ol 
the  bore  and  the  compressibility  of  the  water. 

Diametrical  expansion  was  measured  by  means  of  a  caliper  arm  car- 
rying a  micrometer  point  at  one  end  and  a  fixed  point  at  the  other.  The 
caliper  arm  was  suspended  by  a  long  helical  spring,  allowing  easy  and 
convenient  manipulation  without  sensible  distortion  of  the  arm  due  to 
handling  it. 

The  longitudinal  contraction  was  measured  by  means  of  a  micrometer 
mounted  along  the  upper  element  of  the  tube. 

This  micrometer  remained  in  position  while  a  given  series  of  longi- 
tudinal measurements  were  made. 

Plate  3  is  a  sectional  view  of  one  end  of  the  tube  in  the  jacket  while 
in  position  for  the  test  with  exterior  pressure. 

The  water  pressure  has  access  to  a  length  of  40"  on  the  exterior  sur- 
face of  tlie  tube. 

The  apace  filled  by  the  water  was  ^  of  an  inch  wide,  excepting  near 
the  ends,  where  the  jacket  was  bored  out  to  a  larger  diameter  to  admit 
of  packing  glands  and  threaded  to  receive  nuts  for  holding  the  pack- 
ings of  subsequent  tests. 

A  nut  screwed  into  the  end  of  the  jacket  held  in  place  a  gland  and 
its  cup-shaped  leather  packing. 

The  wat^r  was  admitted  to  the  annular  water  space  through  a  drilled 
supply  hole  in  the  jacket,  not  shown  in  this  plate. 

Pipes  from  the  reservoir  led  to  the  supply  hole  in  the  jacket,  the 
upper  end  of  the  hole  being  bored  and  threaded  to  receive  a  valve. 

Measurements  of  the  bore  were  made  with  the  micrometer  shown  on 
the  accompanying  photograph. 

The  end  of  the  instrument  opposite  the  micrometer  terminated  in  a 
conical  point,  which  point  entered  punch  marks  lightly  made  in  the  sur- 
face of  the  bore  of  the  tube,  to  insure  the  measurements  being  taken  in 
the  same  places  throughout  each  series  of  observations. 

While  in  use  the  instrument  was  protected  against  rapid  change  in 
temperature  by  a  felt  covering. 

The  longitudinal  extension  was  measured  on  two  gauged  lengths  of 
20  inches  each,  180  degrees  apart,  symmetrical  with  the  length  of  the 
tube,  and  at  the  middle  of  the  thickness  of  its  walls. 

For  this  purpose  holes  J  inch  diameter  were  drilled  in  the  ends  of 
the  tube  a  depth  of  12  inches  each,  and  had  flat  bottoms. 

Bods  nearly  filling  these  holes  bottomed  in  the  tube  and  projected 
beyond  the  end  faces  of  the  jacket  sufficiently  to  be  measured  over 
their  ends. 

On  plate  4  is  shown  the  tube  as  arranged  to  receive  interior  and 
exterior  pressures  simultaneously. 

In  addition  to  the  attaehments  described  with  plate  3,  a  6-inch  bar 
is  used  in  the  bore  of  the  tube,  with  nuts,  glands,  and  leather  packings, 
for  the  interior  pressure. 

A  branch  pipe  leads  from  a  tee  in  the  main  pipe,  between  the  reser- 
voir and  the  jacket,  to  the  hole  drilled  in  the  6-inch  bar,  and  supplies 
the  water  for  the  interior  pressure. 

In  this  test  only  the  measuring  rods  for  longitudinal  extension  of  the 
tube  are  accessible,  the  measurements  of  diameters  necessarily  being 
omitted. 
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The  accompanying  photograph  shows  the  attachments  in  nsefor  this 
test.  In  the  illastration  may  be  seen  the  method  of  piping,  the  valve 
on  the  top  of  the  jacket,  and  the  end  of  the  6-inch  bar  central  with  the 
end  of  the  jacket. 

The  ^inch  rods  used  in  measuring  the  longitudinal  extension  of  the 
tabe  occupied  a  position  immediately  at  the  sides  of  the  nut  on  the 
6  inch  bar,  where  two  square-cornered  recesses  are  seen  to  have  been 
chipped  away. 

Plate  5  shows  the  tube  arranged  for  test  with  interior  pressure  and 
longitudinal  tension  combined. 

The  water  pressure  is  transmitted,  as  before  described,  from  the  res- 
ervoir in  the  testing  machine  through  strong  pipes  to  the  interior  of 
the  tube,  making  connection  with  the  gland  at  the  tapped  hole  in  the 
latter. 

The  end  thrust  or  longitudinal  tension  exerted  by  the  gland  is 
resisted  by  the  cap  nut  screwed  over  the  end  of  the  tube. 

The  end  of  the  tube  at  this  stage  was  turned  down  and  threaded  for 
the  cap  nut,  and  also  with  a  larger  threaded  section  for  subsequent 
tests,  with  a  plain  section  between  the  two  threaded  parts  which  was 
made  ll'^313  diameter  to  obtain  the  area  50.26  square  inches  between 
that  diameter  and  the  enlarged  bore  of  the  jacket,  ;13''.856. 

The  hydrostatic  pressure,  it  will  be  seen,  acts  on  the  full  area  of  the 
bore,  50.26  square  inches. 

This  area  is  used  in  the  subsequent  tests  when  longitudinal  stresses, 
either  of  tension  or  compression,  are  employed. 

The  diametrical  expansion  and  longitudinal  extension  of  the  tube 
were  measured  in  this  test,  the  former  by  means  of  a  caliper  arm  car- 
rying measuring  and  fixed  points,  the  latter  by  a  micrometer  mounted 
on  the  upx)er  element  of  the  tube. 

Plate  6  illustrates  the  arrangement  for  the  test  with  exterior  pres- 
sure and  longitudinal  tension  combined. 

The  face  of  the  nut  which  is  screwed  on  the  tube  presents  an  area 
of  50.26  square  inches,  which  is  the  same  as  the  area  of  the  bore. 

The  i)ositions  of  the  rods  used  while  measuring  longitudinal  exten- 
sion are  indicated  on  this  drawing. 

Longitudinal  extensions  and  the  contraction  of  the  bore  were  meaS' 
ured,  both  in  the  manner  before  described. 

Plate  7  shows  the  arrangement  for  the  test  with  interior  and  exte* 
rior  pressures  and  longitudinal  tension  combined. 

TMs  arrangement  of  parts  closely  resembles  that  illustrated  on  plate  4. 

In  the  present  instance,  however,  the  exterior  gland  is  replaced  by 
the  nut  screwed  on  the  end  of  the  tube,  the  large  nut  in  the  jacket 
being  omitted. 

Measurements  of  longitudinal  extension  only  were  taken  during  this 
test. 

Plate  8  shows  the  tube  arranged  for  the  test  with  interior  pressure 
and  longitudinal  compression  combined. 

This  test  was  made  at  an  earlier  stage  in  the  investigation  than 
here  reported.  It  actually  followed  the  test  with  interior  and  exterior 
pressures  combined.  For  economy  in  the  number  of  accessory  fixtures 
required,  a  certain  order  of  testing  became  necessary. 

In  this  test  a  7".9  bar  was  used  in  the  bore  of  the  tube,  which  car- 
ried a  nut  at  each  end,  retaining  in  position  a  sleeve  and  its  nut. 

The  ends  of  the  tube  covered  by  the  sleeves  were  turned  down  to 
ll'^313  diameter,  and  therefore  presented  end  areas  of  50.26  square 
inches  each,  against  which  areas  the  water  pressure  acted,  giving  the 
desired  longitudinal  Btreaa. 
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Measureineiits  of  diametrical  extension  and  longitudinal  contraction 
were  taken. 

A  photograph  shows  the  tube  with  micrometer  attached  for  longi- 
tudinal measurements. 

On  plate  9  is  shown  tlie  arrangement  of  parts  for  the  test  with 
exterior  pressure  and  longitudinal  compression  combined. 

The  exterior  pressure  has  access  along  the  middle  of  the  length  of 
the  tube  20".4. 

The  length  under  pressure  is  limited  by  the  packings  for  back  pres- 
sure, which  enables  the  tube  to  receive  longitudinal  stress  from  the 
pressure  on  the  face  of  the  nut,  which  is  screwed  to  it. 

The  water  space  between  this  nut  and  the  gland  has  communica- 
tion with  the  water  space  along  the  middle  part  of  the  tube  through  a 
by-pass. 

These  outer  water  spaces  increase  the  length  of  tube  under  pressure 
to  a  total  of  32".8. 

The  vent  hole  allowed  the  escape  of  any  water  which  leaked  by  the 
packings,  preventing  any  accumulation  of  back  pressure. 

It  may  be  remarked  in  regard  to  the  behavior  of  the  packings  that 
they  sealed  the  water  pressures  in  a  very  satisfactory  manner.  They 
were  initially  set  out  by  temporary  connection  with  a  hand  force-pump 
of  comparatively  large  capacity,  and,  after  a  pressure  of  150  pounds 
per  square  inch  had  been  applied  in  this  manner,  the  packings  there- 
after under  higher  pressures  showed  very  little  leakage. 

The  hydrostatic  pressure  was  so  well  maintained  under  each  load  that 
ample  time  was  afforded  for  taking  the  micrometer  readings  before 
sensible  change  in  pressure  occurred. 

In  the  present  test,  measurements  of  the  contraction  of  bore  and 
longitudinal  extension  were  obtained. 

The  rods  for  longitudinal  strains,  although  not  indicated  in  the  draw- 
ing, occupied  the  same  position  as  before  described. 

Plate  10  illustrates  the  arrangement  of  part«  for  the  test  with  inte- 
rior and  exterior  pressures  and  longitudinal  compression  combined. 

The  arrangement  is  the  same  as  in  the  test  last  described,  with  the 
addition  of  the  6-inch  bar  with  glands  and  packings  for  the  interior 
pressure. 

Longitudinal  measurements  only  were  made,  showing  the  contraction 
in  length  of  the  tube  under  this  combination  of  pressures. 

In  carrying  out  the  details  of  the  tests  a  number  of  measurements 
were  taken  on  each  diameter  and  longitudinal  gauged  length  under 
the  several  pressures  employed,  in  order  to  obtain  mean  values  of  the 
strains  developed. 

This  was  for  the  purpose  of  eliminating  the  effects  of  change  in  tem- 
perature of  the  measuring  instruments,  so  far  as  practicable. 

The  larger  mass  of  the  tube  and  its  accessories  prevented  any  rapid 
changes  in  their  dimensions  due  to  temperature  effects. 

What  appear  to  be  permanent  sets  in  certain  of  the  series  are 
thought  to  be,  in  most  instances,  temperature  changes  affiecting  the 
micrometers. 

In  the  test  with  exterior  pressure  the  contraction  of  the  bore  was 
measured  in  two  planes  at  right  angles  to  each  other,  and  at  each  end 
of  the  20-inch  gauged  length  on  which  the  longitudinal  expansion  was 
determined.  These  diameters  were  measured  at  an  angle  of  45°,  with 
a  horizontal  plane. 

The  results  showed  so  close  an  agreement  in  the  amount  of  oontrac- 
tiou  on  the  different  diameters  that  it  was  regarded  as  sufficient  in  the 
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Bnbseqnent  tests  to  mesisure  the  bore  in  two  places  only,  one  at  each 
end  of  the  20-inch  section,  and  choosing  a  vertical  plane  as  the  most 
convenient. 

The  longitudinal  effects  were  measured  on  the  top  element  of  the 
exterior  snrfoce  when  that  surface  was  accessible;  in  other  cases  the 
measurements  were  taken  by  means  of  the  }-inch  rods,  inserted  and 
bottoming  in  drilled  holes  12  inches  deep  at  the  middle  of  the  thick- 
ness of  the  walls  of  the  tube. 

These  rods  were  about  ''.003  smaller  in  diameter  than  the  drilled 
holes. 

The  maximum  pressures  applied  were  kept  within  such  limits  that 
the  elastic  limit  of  the  metal  was  not  exceeded. 

Tensile  specimens  taken  from  the  original  forging  of  the  tube,  some- 
what remote  from  this  section  under  test,  showed  that  limit  to  be  not 
far  from  37,000  pounds  per  square  inch. 

The  mean  results  are  tabulated,  averaging  diametrical  effects  at  each 
end  of  the  20-inch  gauged  length,  and  averaging  also  the  longitudinal 
effe<;ts  in  those  instonces  where  two  20-inch  lengths  were  measured. 

When  conjoint  diameters  or  longitudinals  showed  the  same  amount 
of  strain,  or  if  the  differences  did  not  exceed  ''.0002,  no  account  of  the 
fact  is  taken  in  the  tabulation  of  mean  results,  but  when  the  differences 
exceed  ".0002  a  statement  is  made  of  each  diameter  or  longitudinal,  and 
also  the  averages  of  both  are  given. 

In  the  report  of  tests,  1893,  it  was  stated  that  the  ratio  of  longi- 
tudinal contraction  to  diametrical  expansion  for  interior  pressures  was 
found  to  be  ^Vi- 

The  tests  herewith  reported  under  exterior  pressures  yield  the  value 
j^n  results  nearly  identical. 

The  reductions  made  from  the  summarized  results  state  the  diamet- 
rical and  longitudinal  changes  per  inch  per  x)ound  applied  pressures. 
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TEST  WITH  EXTERIOR  PRESSURE. 

Contraction  op  Bore. 

Meaanrements  taken  on  two  diameters  ISQo  apart  each  at  extremi- 
ties of  20-iucli  section,  symmetrical  with  ends  of  tube. 

South  end. 


Pressnre 

]»or 

square 

iuch. 

Measaremento  of  bore. 

Soiuorka. 

Diameter 

s,. 

SncceAsive 
differences. 

Diameter 

s,. 

SnccesslTo 
differeuoes. 

Pound*. 
4,000 
1,000 
4,000 

6.000 
1,000 
6,000 
1,000 

1,000 
8.000 
1,000 
8,000 
1,000 

1,000 
10,000 

1,000 
10,000 

1.000 
10,000 

1,000 

Jncheg. 
7. 9971 
8.0000 
7.9972 

7.0952 
8.0000 
7.9952 
7.9999 

8.0000 
7. 9932 
8.0000 
7.9932 
8.0000 

8.0000 
7.9914 
7.9999 
7.9913 
8.0000 
7.9913 
7.9999 

Inch. 

IneheM. 
7.9972 
8.0000 
7.9971 

7.9953 
8.0000 
7.9953 
8.0000 

8.0000 
7.9935 
8.0000 
7.9935 
8.0001 

8.0000 
7.9914 
8.0000 
7.9915 

8.oooa 

7.9916 
8.0000 

Inch. 

' 

.0029 
.0028 

.0028 
.0029 

.0048 
.0048 
.0047 

.0047 
.0047 
.0047 

.0008 
.0068 
.0008 
.0068 

.0065 
.0065 
.0066 
.0066 

.0086 
.0085 
.0086 
.0n87 
.0087 
.0086 

.0086 
.0086 
.0085 
.0085 
.0084 
.0084 

North  end. 


Pressnre 

per 

square 

inch. 

Meaanrements  of  bore. 

Bemarks. 

Diameter 
N,. 

Successivt) 
ditt'erenccs. 

Diameter 

N,. 

Snccessive 
difference. 

Pounds. 
4,000 
1,U00 
4.000 

6,000 
1,000 
6,000 
1,000 

1,000 
8,000 
1,000 
8,009 
1,000 

10,000 
1,000 

10,000 
1,000 

10,000 
1,000 

Inches. 
7.9070 
8.0000 
7.9972 

7.9954 
8.0000 
7.9954 
8.0001 

8.0000 
7.9934 
8.0000 
7.9934 

Inch. 

Inches. 
7.9972 
8.0000 
7.9973 

7.9953 

8.0000 
7.0953 
8.0000 

Inch. 

.0030 
.0028 

.0028 
.0027 

.0046 
.0046 
.0047 

.0047 
.0047 
.0047 

.0066 
.  0066 
.0066 

7.9933 
8.0000 
7.9934 
8.0000 

7.9913 
8.0000 
7.9914 
7.9999 
7.9914 
7.  9999 

.0067 
.0066 
.0066 

8.0000 
7.9915 
8.0000 
7.9915 
8.0000 

.0087 
.0086 
.0085 
.0085 
.0085 

.0085 
.0085 
.0085 
.0085 
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test  with  extebioe  peessueb. 

Longitudinal  Extension. 

Measurements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180<^  apart,  symmetrical  with  ends  of  tube. 


Preasnro 

per 

square 

inch 

MeMureiuents  of  20-iiich  longitudinal. 

Kemarks. 

W. 

SncceBsive 
dill'«TenG«t. 

K 

SiicceHHiTe 
diHereucei}. 

Poundt. 
4,000 
1,000 
4.000 
1,000 
4,000 
1.000 
4,000 
1,000 
4.000 
1,000 
4,000 
1,000 

1,000 
6,000 
1.000 
6.000 
1.000 
6.000 
1,000 

8,000 
1.000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 
8.000 
1,000 
8,000 
1,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1.000 

Inehea. 
20.0020 
20.0000 
20. 0021 
20.  OOUO 
20.0021 

Inch. 

Jnehe§, 

20. 0020 
20.  COOO 
20. 0019 

Inch, 

I 

f 

.0020 
.0021 
.0021 
.0021 

.0020 
.0019 

20. 0018 
20. 0000 
20. 0021 
20.0001 
20. 0021 
20.0001 
20.0021 
20.0001 

.0018 
.0021 
.0020 
.0020 
.0020 
.0020 
.0020 

20.0000 
20.00:!2 
19.9998 
20.  ooa2 
19.9998 
20.0032 
19.9998 

20.0045 
20.0000 
20.0049 
20.0002 
20.0050 
20.0003 
20.0050 
20.0003 
20.0050 
20.0004 
20.0050 
20.0003 

20.0000 
20.0060 
20.0000 
20.0060 
19.9999 
20.0060 
10.9999 
20.0050 
19.9999 

.0032 
.0034 
.0034 
.0034 
.0034 
.0034 

20.0034 
20.0000 
20.0035 
20.0000 
20.0035 
20.0000 

.0034 
.003.^ 
.0035 
.0035 
.0035 

.0045 
.0049 
.0047 
.0048 
.0047 
.0047 
.0047 
.0047 
.0046 
.0046 
.0047 

20.0000 
20.0045 
19.9998 
20.0045 
19.9998 
20.0045 
19.9998 

.0045 
.0047 
.0047 
.0047 
.0047 
.0047 

20.0000 
20. 0057 
19.9907 
20.0057 
19.9997 
20.0058 
19.9997 
20.0057 
19.9997 

.0060 
.0060 
.0060 
.0061 
.0061 
.0061 
.0060 
.0060 

.0057 
.0060 
.0060 
.0060 
.0061 
.0061 
0060 
0060 
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TEST  WITH  IBTERIOB  AHB  EXTEEIOB  PEESSUEES  COMBIHEB. 

LONOITUDINAL  EXTENSION. 

Measureinentfl  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180<=^  apart,  symmetrical  with  ends  of  tube. 


Proflanre 

per 

square 

inch. 

Ifeasaroments  of  20-inch  longitudinal. 

Remarks. 

W. 

Sncceflaive 
differences. 

E. 

SiicceDsive 
difterenc4J8. 

Pound*. 
1,000 
4,000 
1.000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 
4,000 
1,000 

6,000 
1,000 
6.000 
1,000 
6,000 
1,000 
6,000 
1,000 
6,000 
1,000 

8,000 
1,000 
8,000 
1,000 
8.000 
1,000 
8,000 
1,000 
8,000 
1,000 

10.000 

1,000 
10,000 

1.000 
10,000 

1,000 
s  10,000 

1,000 
10,000 

1,000 
10,000 

1,000 

Jnchet. 

20.0000 
20.0013 
20.0001 
20.0015 
20.0002 
20.0015 
20.0003 
20.0015 
20.0003 
20.0015 

Inch. 

Inches. 

Inch. 

.0013 
.0012 
.0014 
.0013 
.0013 
.0012 
.0012 
.0012 
.0012 

20.0013 
20.0000 
20.  OolO 
19.9998 
20.0010 
19.9999 
20.0009 
19.9997 
20.0009 
19.9997 

.0013 
.0010 
.0012 
.0012 
.0011 
.0010 
.0012 
.0012 
.0012 

20.0018 
20.0000 
20.0020 
20.0003 
20.0023 
20.0004 
20.0023 
20.0003 
20.0023 
20.0003 

20.0026 
20.0000 
20. 0026 
20.0000 
20.0026 
19.9999 
20.0026 
19.9999 
20.0026 
20.0000 

20.0034 
20.0000 
20. 0035 
20.0000 
20.0035 
19.9999 
20.00:J5 
19.9999 
20.0035 
20.0001 

.0018 
.0020 
.0017 
.0020 
.     .0019 
.0019 
.0020 
.0020 
.0020 

1 

1 

1 

.002tJ 
.002*1 
.00-J6 
.0u2G 
.  0027 
.00-J7 
.0027 
.0027 
.0020 

............ 

20. 0033 
20. 0000 
20. 01)36 
20.0002 
20.0036 
20.0002 
20.0030 
20. 0002 
20. 0036 
20. 0002 
20. 0036 
20.0002 

.0034 
.0035 
.0035 
.0035 
.0036 
.0036 
.0036 
.00.-i6 
.0034 

.  0033 

.  oo:m 

.0034 

.oo;j4 

.0034 
.0034 
.0034 
.0034 
.0034 
.0034 
.0034 
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TEST  WITH  nrXEBIOE  FEESSUSE  AHD  LOHGrniDnrAL  TBHSIOH 

COMBIHEI). 

DiAKETBIGAL   EXPANSION. 

Measurements  taken  on  two  diameters  180^  apart  at  middle  of  length 
of  tube. 


Presflore 

per 

Bqtiare 

inch. 

MeMaremento  of  exterior  diameters. 

Remarks. 

Diameter 
1. 

Sncceiisive 
difl'erunces. 

Diameter 
2. 

SnrcessiTe 
differences. 

Foiindi. 
1,000 
8,000 
1.000 
8,000 

1,000 
11,000 

1.000 
11,000 

1.000 
11.000 

1,000 
11.000 

1,000 

Inehet. 
12.0000 
12.0029 
12.0000 
12.0029 

12.0000 
12.0054 
12.0000 
12.0054 
11.9999 
12.0054 
11.9999 
12.0054 
11.9999 

Inch. 

Inehet. 

Inch. 

• 

.0030 
.0039 
.0039 

12.0600 
12. 0055 
12.0000 
12.0055 
12. 0000 
12.0055 
12.0000 
12. 0055 
12.0000 

.0054 
.0054 
.0054 
.0055 
.0055 
.0055 
.0055 
.0055 

.0055 
.0055 
.0055 
.0055 
.0055 
.  0055 
.0055 
.0055 

TEST  WITH  nrTEEIOE  FEESSUEE  AKD  LONOrniBIHAL  TEHSIOH 

COMBIHED. 

Longitudinal  Extension. 

Measurements  taken  on  20-incIi  section  on  outside  surface  symmet- 
rieal  with  ends  of  tube. 


L 


Presaaro 

per 

aqanre 

inch. 


Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
1,000 

1.000 
5,000 
8,000 
11,000 
8,000 
5,000 

1,000 

11,000 

1.000 

u.ooo 

1.000 
11,000 

1,000 
11.000 

1,000 
11,000 

1000 


'i 


MeaMarements  of  20- 
iucli  longitudinal. 


Total 


Inehet. 
20. 0000 
20.0002 
20. 0005 
20.0007 
20.0009 
20.  (K)ll 
20.0014 
20.0016 
20.0000 

20.0000 
20.0010 
20.0016 
20.0023 
20.0016 
20.0010 

20.0000 
20.0023 
20.0001 
20.0023 
20.0001 

ao.oo24 

20.0002 
20.0024 
20.0002 
20.0024 
20.0002 


Successive 
differences. 


/ 


Inch. 


.0002 
.0003 
.0002 
.0002 
.  0002 
.  0003 
.0002 
.0016 


.0010 
.0006 
.0007 
.0007 
.0006 


.0023 
.0022 
.0022 
.0022 
.0023 
.0022 
.0022 
.0022 
.0022 
.0022 


Bomarlu. 


\ 
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TEST  WITH  EXTEEIOE  PEESSUEE  AND  LOirGITnDIHAL  TEHSIOH 

COMBINED. 

CONTEACTION  OF  BOBE. 

Measurements  taken  in  the  same  plane  at  extremities  of  20-incli  sec- 
tion symmetrical  with  ends  of  tube. 


Pressure 

per 

square 

inch. 

Measorements  of  bore. 

Remarks. 

Diftineter 

S. 

Saccessive 
differences. 

Diameter 

N. 

Saccessive 
differences. 

Pounds. 
1,000 
8,000 
1,000 
8,000 
1,000 
8,000 
1,000 

1,000 
9,500 
1,000 
9.500 
1,  000 
9.500 
1.000 
0,500 
1,000 
9,500 
1,000 

Inches. 
8.0000 
7.9928 
7.9999 
7.9927 
7.9099 
7.9927 
8.0000 

8.0000 
7.9912 
7.9999 
7.01H1 
7.9998 
7.9911 
7.9998 
7.9910 
7.  9il98 
7.9011 
7.S998 

Inch. 

Inches. 

Inch. 

.0072 
.0071 
.0072 
.0072 
.0072 
.0073 

1 

8.0000 
7. 9912 
8.0000 

7. 9912 
8.0000 

7. 9913 
8.0001 
7.9913 
8.0002 
7.9913 
8.0002 

.0088 
.0087 
.0088 
.0087 
.0087 
.0087 
.0088 
.0088 
.  0087 
.0087 

.0088 
.  C088 
.0088 
.0088 
.0087 
.0088 
.0088 
.0089 
.0089 
.0089 

TEST  WITH  EXTEEIOE  PEESSUEE  AVD  LOlTOITnDINAL  TEirSIOH 

COMBINED. 

Longitudinal  Extension. 

Measurements  taken  at  middle  of  thickness  of  walls  on  two  204nch 
sections  180  o  apart  symmetrical  with  ends  of  tube. 


Pressure 

per 

square 

inch. 

Measurements  of  20-inch  longitudinal. 

Kemarks. 

E. 

Successive 
ditferunces. 

w. 

Successive 
differences. 

Pounds. 
9,500 
1,000 
0,500 
1,000 
9.500 
1,000 
9,500 
1,000 
9,500 
1,000 
9,500 
1,000 

.'    -    ■»."  ' ' 

Inches. 
20.0002 
20.0000 
20.  0092 
20.0000 
20.0092 
20. 0000 
20. 0092 
20.  O'JOO 

Inch. 

Inches. 
20. 0090 
20.0000 
20.0092 

20. 0001 

20. 0092 

20. 0002 

20. 0093 
20. 0002 
20. 0092 
20. 0002 
20. 0092 
20.0002 

Inch. 

! •      ■■''       * 

.0092 
.0092 
.  0092 
.0092 
.0092 
.0092 

.  oo:.2 

.0090 
.0092 
.0091 
.0091 
.0090 
.0091 
.0091 
.0090 
.0090 
.0090 
.0090 

" 
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WITH  UTTEBIOE  Alf  D  EXTEEIOE  FEE88UEE8  AHD  LOHGL 

TUDINAL  TEH8I0H  COMBIHEI). 

LONOITUDINAL  EXTENSION. 

Measarements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sectioDS  180^  apart  symmetrical  with  ends  of  tnbe. 


Fremare 

per 

■quare 

uch. 

MeasnrBineiiU  of  20-inch  longitudinal. 

BoniArks. 

W. 

SncoeMiTO 
differences. 

S. 

Snocestive 
differences. 

Pottn<f«. 
9,500 
1,000 
9,500 
1,000 
9,500 
1,000 
9,500 
1,000 
9,500 
1,000 

10,000 

1.000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10.000 

1.000 
10,000 

1,000 
10.000 

1,000 
10,000 

1,000 

Inehft. 

20.0069 

20.0000 

20.0068 

19.9999 

20.0067 

19.9999 

20.0066 

19.9998 

20.0066 

19.9099 

20.0071 
20.0000 
20.0072 
20.0001 
20.0072 
20.0002 
20.0072 
20.0003 
20.0073 
20.0003 

Inch, 

Inches. 

Inch. 

.0060 
.0068 
.0069 
.0068 
.0068 
.0067 
.0368 
.0068 
.0067 



.0071 
.0072 
.0071 
.0071 
.0070 
.0070 
.0071 
.0070 
.0070 

20.0000 
20.0068 
19.9du8 
20.00G8 
19.9909 
20. 0068 
19.9998 
20.0008 
19.9999 
20.0067 
19.9998 
20.0066 
19.9997 
20.0066 
19.9996 

.0068 

.0070 

.0070 

.0069 

.0070 

.0070 

.0070 

.0069 

.0068 

.0060 

.0068  ■ 

.0069 

.0069 

.0070 

304 


HYDROSTATIC   TEST   OF   8-INCH   TUBE   SECTION. 


TEST  WITH  IHTEEIOE  FEBSSVRB  AVD  LOHGITUDnrAL  COUPS] 

8I0H  COMBIHED. 

Diametrical  Expansion. 

Measurements  taken  on  two  diameters  180^  apart  at  middle  of  len] 
of  tube;  also  10  inches  from  middle. 


Pt«fMiiire 

per 

aqiiare 

inch. 

HeaBiirem«Dto  of  exterior  diameters  at  middle 

of  tabe. 

Kemarka. 

Diameter 
1. 

Successive 
dilfereDces. 

Diameter 
2. 

Saccessivc 
difl'erences. 

Pounds. 
1.000 
6,000 
1,000 
6,000 
1.000 
6,000 

8,000 
1,000 
8.000 
1,000 

11.000 

1,000 
11,000 

1.000 
11,000 

1,000 
11.000 

1,000 

Ittches. 

12.0000 

12.0034 

12.0000 

12.0034 

12.0000 

12.0034 

12.0050 
12.0000 
12.0a50 
12.0000 

12.0070 
12.0000 
12. 0071 
12.0001 
12.0071 
12.0001 
12.0071 
12.0000 

Inch. 

Inehei. 

Inch, 

.0034 

.oau 

.0034 
.0034 
.0034 

1           

1 

1 

1 

.0050 
.0050 
.0050 

1 

.0070 
.0071 
.0070 
.0070 
.0070 
.  .0070 
.0071 

12.0000 
12.0071 
12.0000 
12. 0070 
11.9999 
12.0070 
11.9999 

.0071 
.0071 
.0070 
.0071 
.0071 
.0071 

MEASURBMENTS  OF  EXTERIOR  DIAMETER  10  INCHES  FROM  MID- 

DLE  OF  TUBE. 


1.000 

11,000 

1,000 

12.0000 
12.0071 
12.C000 

.0071 
.0071 
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B8T  WITH  nrrSBIOE  PRBSSUBE  AVD  LOHGITXnDIHAL  C0MPBE8- 

SIOH  GOMBUTED. 

Longitudinal  Contraction. 

Mea^nrements  taken  on  20-inch  section  on  ontside  snrface  symmet- 
sal  T¥ith  ends  of  tnbe. 


Premnre 

per 

square 

inch. 

Mensnrements  of 
20-iiich  longituclinal. 

Remarks. 

Total. 

SncceAaive 
difl'ei-ences. 

Pounds. 
1.000 
2.000 
3,000 
4.000 
5,000 
6.0(0 
1.000 
6,0i;0 
1,000 
6,000 
1.100 

8,000 
1,000 
8,000 
1,000 
8,000 
1,000 

1,000 
11,000 

1,000 
11.000 

1,000 
11,000 

1,000 

11,000 
1,000 

11,000 
1,000 

Ineftss. 
20.0000 
19.9901 
10.0982 
10.0973 
19.9964 
10.9056 
19.9907 
10.9050 

10.  aw 

19.0956 
19. 9997 

19.9043 
20.0000 
10.0943 
.    20.OCO0 
10. 9942 
20.0000 

20.0000 
10.  9917 
20.0001 
19.9917 
20.00UL 
10.0910 
20.0002 

19.9917 
20.0000 

19.0016 
20.0000 

Inch. 

.0009 
.0000 
.0U09 
.00<i9 
.0008 
.0041 
.0041 
.0041 
.0041 
.0041 

.0057 
.0057 
.0057 
.0058 
.0058 

.0083 
.0084 
.(084 
.0084 
.0082 
.0083 

.0083 

.0084 

rssT  with  exteeioe  peessuee  and  lohgitudinal  com 

PEESSIOH  COMBINED. 

Contraction  of  BtiRE. 

Measurements  taken  in  the  same  plane  at  extremities  of  20inch  sec- 
ou  symmetrical  with  ends  of  tube. 


Prcusnre 

per 

square 

inch. 

Measurements  of  bore. 

Kemarks. 

Biameter 

Sucresj-ive 
differeoces. 

Biameter 

N. 

Succe8.««ive 
diflVrrcuces. 

Pounds. 

1,000 
11,000 

1,000 
11,000 

1,000 
11.000 

1.000 
11,000 

1,000 
11,000 

1.000 

Inches. 

Inch. 

Inches. 
8.0000 
7.9908 
8.0000 
7.9008 
8. 0000 
7.9009 
8.0000 
7.{<900 
8.  OOCO 
7.0900 
8. 0000 

Inch. 

7.9907 
8.C000 
7.0007 
8.0000 
7.9907 
8.COO0 
7.0007 
8.0000 
7.9908 
£.0001 

.0092 
.0002 
.0092 
.0092 
.0091 
.009L 
.0091 
.0091 
.0091 
.0091 

.0003 
.0093 
.0093 
.0093 
.0093 
.0003 
.0093 
.0092 
.0093 

H.  Ex.  92- 
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HYDROSTATIC    TEST   OP   8-INCH   TUBE   SECTION. 


TEST  WITH  EXTERIOB  FEEBSUEE  AHB  LOHGITUDIHAL  C0HPEE8- 

8I0N  COMBINED. 

Longitudinal  Extension. 

Measarements  taken  at  middle  of  thickness  of  walls  on  two  20-inch 
sections  180^  apart  symmetrical  with  ends  of  tube. 


Pressure 

per 

square 

isoh. 

Measarements  of  20-iiich  longitudinal. 

Ilemarks. 

E. 

Snccessive 
differences. 

W. 

Snooessive 
differences. 

Jneh. 

Pound*. 

1,000 
11,000 

1,000 
11,000 

1,000 
11.000 

1,000 
11.000 

1,000 
11,000 

1,000 

1,000 
11,000 

1,000 
11,000 

1,000 

Inehet. 
20.0000 
20.0019 
20.0000 
20.0019 
20.0000 
20.0010 
20.0000 
20.0019 
20.0000 
20.0010 
20.0000 

Inch. 

Inches. 

Hammered  end  of 
>    tiiiM   to    cause 
vibration. 

.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 
.0019 

20.0023 
20.0000 
20.0024 
20.0000 
20.0025 
20.0001 
20.0026 
20.00C2 
20.0028 
20.0003 

20.0000 
20.0024 
19.9009 
20.0024 
19.9999 

.0023 
.0024 
.0024 
.0025 
.0024 
.0025 
.0021 
.0024 
.0022 

.0024 
.0025 
.0025 
.0025 

TEST  WITH  INTEEIOE  AHD  EXTEBIOE  FEE88VEE8  AVS  LOVOI- 

TUDINAL  C0MPEES8I0H  COMBIITED. 

Longitudinal  Contraction. 

Measarements  taken  at  middle  of  thickness  of  walls  of  two  20inch 
sections  18(P  apart  symmetrical  with  ends  of  tube. 


Pressure 
per 

Measurements  of  20-inoh  longitudinal 

Remarks. 

square 
inch. 

w. 

Successive 

E. 

SuooeHsive 

ditferences. 

differences. 

PoundM. 

Itiehet. 

Inch. 

Inehet. 

Inch. 

1,000 
11, 000 

20.0000 
19.9003 

.0007 

19.9992 

1.000 

19.9098 

.0005 

20.0000 

.0008 

11,000 

19.9992 

.0006 

19. 9989 

.0011 

1.000 

19.9097 

.0005 

19.9097 

.0008 

11,000 

19.9091 

.0006 

19.9987 

.0010 

1,000 

19.9996 

.0005 

19. 9997 

.0010 

11,000 

19.9991 

.0005 

19. 9987 

.0010 

1,000 

19.9996 

.0005 

19.9996 

.0009 

11,000 

19.0989 

.0007 

19.9987 

.0009 

1,000 

19.9904 

.0005 

19. 0997 

.0010 

11,000 

19.9987 

.0007 

19.9086 

.0011 

1.000 

19.9992 

.0005 

19.9996 

.0010 

6,000 

19. 9996 

19.9996 

1,000 

20.0000 

.0006 

20.0000 

.0004 

6,000 

19.9995 

.0005 

19.9996 

.0004 

1,000 

19.9998 

.0003 

20.0000 

.0004 

6,000 

19.9995 

.0003 

19.9996 

.0005 

1,000 

19.9998 

.0003 

20.0000 

.0005 

6,000 

19.9996 

.0002 

19.9996 

.0004 

1,000 

19.9999 

.0003 

20.0000 

.0004 

6.000 

19.9996 

.0003 

10. 9096 

.0004 

1 

1.000 

19.9998 

.0002 

20.0000 

.0001 

/      0,000    i 

10.9095 

.0003 

19.0098 

.0003 

1 

L 

'    / 

\ 
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8UHMAET  07  RESULTS. 


MEAN  DIAMETRICAL  AND  LONGITUDINAL  EFFECTS. 


(  Diameter  of  bore 

Original  dimensions  ]  Exterior  diameter 

(  Longitudinal  gauged  length 

Interim'  pressure. 


S". 
12". 
20''. 


Zxpansion  of  exterior  diamoter  nnder  prossnres  of. 


Proiwarea 

I>er  square 

inch. 


P<mndt. 

1,000 

12,000 


Mean 
expansion. 


Inch. 
InitialloRd. 
.0060 


• 

Preaaureii 

per  iiqaare 

incn. 

Mean 
contraction. 

Longltadinal  contraction  under  preasnres  of. 

Poundt, 

1,000 
12,000 

Inch. 
Initial  load. 
.0039* 

*  This  contraction  measared  on  a  gauged  length  of  24". 
Exterior  preeeure. 


• 

Preesureii 

per  square 

inch. 

Mean 
contraction. 

Contraction  of  bore  under  nreesuros  of. ........... 

Poundt. 
1,000 
4,000 
6,000 
8,000 
10,000 

Inch. 
Initial  load. 
.00284 
.00467 
.00665 
.00854 

Pressures 

per  square 

inch. 

Mean 
extension. 

I/ongitadinBl  extension  nnder  presenras  of. 

Pounds. 
1,000 
4,000 
6,000 
8,000 
10,000 

Inch. 
Initialload. 
.00200 
.00341 
.00470 
.00600 

Interior  and  exterior  preseuree  combined. 


Longitadiiial  extension  under  pressures  of. 


Pressures 

per  square 

incn. 


Pcundi. 
1,000 
4,000 
6,000 
8,000 
10,000 


Mean 
extension. 


Inch. 

Initial  load. 

.00124 

.00188 

.00261 


\ 
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HYDROSTATIC   TEST   OF   8-INCH   TUBE    SECTION. 


Interior  pressure  and  longitudinal  tension  combined. 


• 

Prenanres 

per  HQuare 

iucn. 

Mean 
expansion. 

Expasflion  of  exterior  diameter  under  preasores  of. 

Pounds. 

1,000 

8,000 

11,000 

Inch. 
Initial  load. 
.00390 
.00548 

Pressures 

per  square 

inch. 

Mean 
extension. 

Louiritudinal  extension  under  pressures  of. 

Pounds. 
1,000 
2,000 
8.000 
4,000 
6,000 
6.000 
7,000 
8,000 
11,000 

Inch. 
IniUal  load. 
.0002 
.0005 
.0007 
.0009 
.0011 
.0014 
.D016 
.00223 

Ext^or  pressure  and  longitudinal  tension  combined. 


Pressures 

per  siiuare 

iiicn. 

Mean 
contraction. 

Contraction  of  bore  under  prossures of 

Pounds. 
1,000 
8.000 
0,600 

Inch. 
Initial  loftd. 
.00722 
.00879 

• 

Pressures 

per  square 

inch. 

Mean 
extension. 

Ijonsitudinal  extension  under  pressures  of.  .....••. 

Pounds. 
1,000 
9,500 

Inch. 
Initial  load. 
.00911 

Interior  and  exterior  pressures  and  longitudinal  tension  combined. 


Pressures 

per  square 

iucn. 

Mean 
extension. 

Longitudinal  extension  under  pressures  of 

Pounds. 

1,000 

0,500 

10,000 

Inch. 
Initial  load. 
.00682 
.00607 

HYDROSTATIC   TEST   OF   8-lNCH   TUBE   SECTION, 
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Interior  pressure  and  longitudinal  compression  combined. 


PreHHQTeii 

per  square 

inch. 


3fean 
expanaion. 


l^ametrical  exiNtnaioii  under  oreesures  of. ........ 

Pounds. 

1,000 

6,000 

8,000 

11,000 

Tneh. 
Initial  load. 

.00340 
.00500 
.00707 

j 

Preasnrefl 

per  square 

inch. 

Mean 
contracaion. 

■ 

Longitudinal  c«ntractioo  nnder  preasuren  of 

• 

Pounds. 

1,000 

6,000 

8,000 

11,000 

Inch. 

Initial  load. 

.00410 

. 00573 

.00835 

Exterior  pressure  and  longitudinal  compression  combined. 


Pressures 

per  square 

incli. 

Mean 
contraction. 

Contraction  of  liore  under  nresHurpi  of ............ 

Pounds. 

1,000 

11,0(:0 

Inch. 
luitialload. 
.00022 

• 

liOngitudinal  extension  under 
pressureii  of 


Pressures 

per  square 

inch. 


Pounds. 

1,000 
11,000 


Contrac- 
tiou  E. 


Inch, 


.00190 


Contraction) 
W. 


Inch. 


Initial  load. 
.00236 


Meau 
contraction. 


Inch. 


.00213 


Interior  and  exterior  pressures  and  longitudinal  compression  combined. 


Longitudinal  contraction  un- 
der preasuresof 


PressurcM 

per  Sfiuare 

incn. 


Pounds. 

1.000 

6.00U 

11,000 


Contrac 
tiouW. 


Inch, 


Contraction 
E. 


Inch. 


Initial  load. 


Menu 
contraction. 


.00056 


.00092 


Jneh. 


.00037 
.00074 


310  HYDROSTATIC   TEST   OF  8-INCH  TUBE   SECTlON- 

From  the  "summary  of  results"  the  following  reductions  are  made: 

Interior  pressure, 

Dilunetrical  exiMiiaioii,  exterior ''.0068  -»-  (12  X  11,000)  =  ".000,000,052,273  per  inch  per  pound 

Longitudinal  contraction ".003©  -4-  (24  X  1 1,000)  =  " .000,000,014,773  per  inch  per  pound 

Exterior  pressure. 

Diametrical  contraction  of  bore ".008545  -f-  (8  x  9,000)  =  ".000,000,118,611  per  inch  per  poun4 

Longitadinal  exteniiion ".00602  -4-  (20  X  9,000)  =  ".000,000,033,333  per  inch  per  pound 

Interior  and  exterior  pressures  combined. 
Longitudinal  extension ".00344  h-  (20  X  9,000)  =  ".000;000,010. Ill  per  inch  per  pound 

Interior  pressure  and  longitudinal  tension  combined. 

Diametrical  expansion,  exterior ".00548  -(-  (12  x  10,000)  =  ".000,000,045,667  per  inch  per  ponnd 

Longitudinal  extension ".00223  -»-  (20  X  10,000)  =  ".000,000,011,150  per  inch  per  pound 

Exterior  pressure  and  longitudinal  tension  combined. 

Diametrical  contraction  of  bore ".00879  -f-   (8  X  8,500)  =  ".000,000,129,265  per  inch  per  pound 

Longitudinal  extension ".00911  -^  (20  >:  8,500)  =  ".000,000,058,588  per  inch  per  pound 

Interior  and  exterior  pressures  and  longitudinal  tension  combined. 
Longitudinal  extension ".00607  -*-  (20  X  9,000)  =  ".000,000,038,722  per  inch  per  pound 

Interior  pressure  and  longitudinal  compression  combined. 

Diametrical  expansion,  exterior ".00705  -f-  (12  X  10,000)  =  ".000,000,058,917  per  inch  per  pound 

Longitudinal  contraction ".00832  •♦-  (20  x  10,000)  =  ".000,000,041,750  per  inch  per  pound 

Exterior  pressure  and  longitudinal  compression  combined. 

Diametrical  contraction  of  bore ".00922  •♦-(8  X  10,000)  =  ".000,000,115.250  per  inch  per  ponnd 

Longitudinal  extension (".00190  +  ".00236  -^  2)  =  ".00213. 

".00213  -4-  (20  X  10,000)  =  ".000,000,010,660  per  inch  per  pound 

Interior  and  exterior  pressures  and  longitudinal  compression  combined. 

Longitudinal  contraction ".00092  +  ".00066  -j-  2)  =  ".00074. 

".00074  -J-  (20  X  10,000)  =  ".000,000,003,700  per  inch  per  nound 
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STEEL  BABS,  ELASTIC  LIMIT  AT  DIFFERENT  TEMPERATURES.      311 

Determinations  of  elastic  limit  of  steel  bars  at  different  temperatures. 

Form  of  Specimens. 


K- 


J*: 


n 


1 
k 


n 


No.  5128 

Mark  I. 

Diameter,  l'^238. 

Sectional  area,  1.204  square  inches. 
Ganged  length,  10''. 

Specimen  packed  in  snow  and  salt  and  remained  in  this  mixture  two 
hours  before  testing.    Then  removed  and  tested  in  the  open  air. 
Temx>erature  when  tested  about  12^  F. 


Applied  loads. 

Eloniration 
per  inch. 

Snccftfinive 

eluiigatioD 

per  iuch. 

Permanent 
aet. 

Sncoeasive 

permnuent 

set. 

Bemarks. 

ToiiU. 

Per  Miuiro 
incn. 

Pound$. 
1,204 
6,020 
12,040 
18,060 
24.080 
30,100 
36,120 
86,120 

87,824 

38,528 
39,r32 
40,936 

42,140 

PoilfUff. 

1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
30,000 

81,000 

82.000 
33,000 
84,000 

86,000 

Inch. 
0. 

.00012 

.00031 

.00050 

.00068 

.00085 

.00103 

.00159 

C   .00280 

\   .01050 

.01200 

.01550 

.02845 

(   .02970 

\   .08240 

Inch. 

0. 

.00012 
.00019 
.00019 
.00018 
.00017 
.00018 
.00050 
.00(12  L 
.00770 
.00150 

.ooaso 

.012&5 
.00123 
.00270 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
After  5  minntcs. 

Elongation  after  5  roin- 
ntes;     test     discon* 
tinned. 

.00003 

.00003 

.03003 

.03090 

312      STEEL  BARS,  ELASTIC  LIMIT  AT  DIFFEKENT  TEMPERATURES. 


Ko.  5129. 
Mark,  I. 

Diameter,  1".238. 

Sectioual  area,  1.204  sqaare  inches. 
Gauged  length,  10". 
Temperature,  70^  F. 


Applied  loads. 


Total 


Elongation 
Per  square    P«r  mch. 
iucli. 


Pounda. 
1.2M 
6,020 
12,040 
18,0<S0 
24.080 
3U,  lOU 
36. 120 
37, 324 


3A.528 
30,732 
40,936 
42.140 
42, 140 

42,  no 


Pound*, 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 


32,000 
33,000 
34,000 
85,000 
85,000 

85,000 


Iiieh. 

0. 
.00014 
.00032 
.00052 
.00070 
.00086 
.00101 
.01500 

.02241 

.02300 
.02460 
.02800 
.03175 
.03219 
.03230 
.03256 


Snccessivo 

elonEatiou 

per  Inch. 


Inch. 

0. 

.00014 
.00018 
.00020 
.00018 
.00016 
.00015 
.01489 

.00651 

.00059 
.00160 
.  00340 
. 00375 
.  03044 
.00011 
.00026 


Permanent 
jiet. 


Jiich. 
0. 


Successive 

permanent 

set. 


Inch. 
0. 


0. 


.02119 


.03031 
.03073 


.  03111 


.02119 


.00012 
.00042 


Kemarks. 


Initial  load. 


Elastic  limit. 

Elon/j^ation  in  5  min- 
utes. 

Elongation  in  7  min- 
utea. 


Elongation  after  5  min- 
utes; teat  diacou- 
tinued. 


No.  6130. 

Af  «|»lr    T 

Diameter,  1".238. 

Sectioual  area,  1.204  square  iucbes. 
Gauged  lengtb,  10". 

Specimen  immersed  in  hot  water  for  a  period  of  one-balf  hour  before 
testing.    Tested  in  the  open  air. 
Temperature  when  tested,  about  180°  F. 


Applied  loads. 


Total. 


Pound». 

1,204 

G,  020 

12. 040 

18,000 

24, 080 


80,100 
31,304 
82, 508 
33, 712 
34,916 

36,120 

37, 324 
38.528 
39, 732 
40,936 

42,140 


Z 


Por  square 
iucb. 


Pounda. 

1,  (.00 

5,000 

10, 000 

15,000 

20,000 


25,000 
20, 000 
27. 0()0 
28,000 
29,000 

30,000 

81,000 
32,000 
83,000 
34,000 

85,000 


Elongation 
per  iucii. 


Ineh. 
0. 

.00011 
.  00027 
.00042 
.00060 


.00072 
.00U73 
.00078 
.  00109 
.  0iM50 
.01800 
.02212 
. 02230 
. 02370 
. 02840 
. 03225 
.  03490 
.03650 


Successive 

eloiijj^Htion 

per  lucb. 


Inch. 
0. 

.00011 
.00016 
.00015 
.00018 


.00012 

. oooni 
.00tK)5 
.00031 
.00341 
.  0l3.)0 
.00412 
. 00018 
.00140 
.00470 

.  oo:m5 

.00205 
.00160 


Permanent 
set. 


Ineh. 
0. 


~.  00009 


Successive 

perniHuent 

set. 


Inch, 
0. 


—.00009 


03501 


03510 


Remarks. 


Initial  load. 


This  minus  set  is  at^ 
tributod  to  the  cool- 
ing of  the  1>ar. 

Elastic  limit. 


After  2  minatea. 


Elongation  after  5  min- 
utes ;  test  diaoon- 
tinued. 
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No.  6139. 

Mark,  S. 

Diameter,  1".238. 

Sectional  area,  1.204  square  inches. 

Gauged  length,  10". 

Temperature,  70^  F. 


Applied  loads. 

Eloofcntioii 
per  inch. 

Succesflive 

elongation 

per  inch. 

Ponniment 
set. 

SuoceDsive 

permanent 

set 

Remnrks. 

Total. 

FerMaare 
inoli. 

Ptntnd*. 

1,304 
6,020 
12.040 
18.060 
34,080 
30.100 
36.120 
37.324 
38,528 
39,732 
40.836 
42,140 
43.344 
44.548 
45,752 
46.956 

48.160 

48.100 
49,364 

Powtds. 

1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
31.000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 

40,000 

40.000 
41.000 

Inch. 
0. 
.00012 
.00031 
.00046 
.00063 
.00081 
.00005 
.00099 
.00102 
.00104 
.00109 
.00112 
.  00114 
.00120 
.00123 
.00135 
5     .  00131 
\     .  00154 

.00160 
5     .00164 
\     . 00186 

Inch, 
0. 

.00012 
.00019 
.00015 
.00017 
.00018 
.00014 
.00004 
.00003 
.00002 
.00005 
.00003 
.00002 
.00006 
.00003 
.00003 
.00006 
.00023 

.00006 
.00004 
.00022 

Ineh. 
0. 

0. 

Initial  load. 

ElMAtio  limit. 
Elongation  after  5  min- 
utes. 

Elongation  after  5  min- 
utes;    test    discon- 
tinued. 

0. 

—.00001 

—.00001 

.00020 

.00021 

.00046 

.00026 

314     STEEL  BARS,  ELASTIC  LIMIT  AT  DIFFERENT  TEMPfiRATUSES. 

Fo.  5140. 

Mark,  S. 
Diameter,  1".238. 

Sectional  area,  1.204  square  inches. 
Gauged  length,  10". 

{Specimen  packed  in  mixture  of  snow  and  salt,  where  it  remained  two 
hours  before  testing. 
Kemoved  from  the  mixture  and  tested  in  the  open  air. 
Temperature  when  tested  about  15°  F. 


Applied  loads. 

Elongation 
per  inch. 

SaccesBlve 

elou};atioii 

per  inch. 

Pernianeiit 
sot. 

SaooeMiTe 

permanent 

set. 

Benarka. 

Total. 

Per  Muare 
iucii. 

Povuds. 
1.204 
6,020 
12,040 
18,060 
24,080 
30, 100 
36.120 
42, 140 
43,344 
44,548 
45,752 
46,956 

48,160 
49,864 

Pounds. 
1,000 
.^000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 

40,000 
41,000 

Inch. 
0. 

.00013 
.00032 
.00051 
.00069 
.00084 
.00101 
.00117 
.00120 
.00122 
.00126 
.  0U130 

c    .oinn2 

)      .  00150 

C     .00153 
i     .00182 

Jtich. 

0. 

.00013 
.00019 
.00019 
.00018 
.00015 
.00017 
.00016 
.000U3 
.00002 
.00001 
.00004 
.00002 
.00018 

.00003 
.00029 

Inch. 

0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Elongation  after  5min- 
ntes. 

Elongation  after  5  miii- 
ntes;     test    diaoon* 
tinned. 

.00001 

.00001 

.00014 

.00013 

.00044 

.00030 
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No.  5141. 

Mark,  S. 
Diameter,  1".238. 

Sectional  area,  1.204  square  iiichos. 
Gauged  length,  10". 

Specimen  immersed  in  hot  water  for  a  period  of  three-quarters  of  an 
hoar  before  testing. 
Tested  in  the  open  air. 
Temperature  when  tested  about  180°  P, 


A^ppliecl  loadn. 


4B,160 


40,304 


Total. 

Per  sanare 
Incn. 

Poundg. 

Pounds. 

1,204 

1.000 

6,020 

5.000 

12,040 

10,000 

18,000 

15.000 

24,080 

20.000 

30.100 

25.000 

36.120 

30, 0(K) 

42,140 

35,000 

43.344 

36.000 

44,548 

37,000 

45. 75i 

38,000 

46,956 

39.000 

40,000 


41.000 


Elongation 
per  inch. 


Inch, 
0. 

.00011 
.00027 
.00042 
.0OU61 
.00079 
.00092 
.001U9 
.00106 
.00110 
.00111 
.00113 
.00115 
.00142 

.00162 

.00152 
.00170 

.00361 


SacceflfiiT6 

elongation 

per  Inch. 


Inch. 
0. 

.OQOU 
.00016 
.00015 
.00019 
.00018 
.00013 
.00017 
—.00003 
.00004 
.00001 
. 0UU02 
.00002 
.00027 

.00010 

0. 
.00018 

.00191 


Permanent 
Bet. 


Intih. 
0. 


SncceBnive 

perniniient 

set. 


Inch. 
0. 


— .  00013 


— .  0C013 


+.00'J12 


.00220 


.C0025 


.00208 


Bemarks. 


Initial  load. 


Elastic  limit. 

Elongation  after  1  rain- 
ate. 

Elongation  after  5  min- 
utes. 

Elongation  after  1  min- 
ute. 

Elongation  after  5  mSn- 
nteH;  test  discon- 
tinued. 
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STEEL  MUSIC  WIEE. 

The  wires  here  represented  were  contributed  at  the  World's  Colnm- 
bian  Exposition  by  the  manufacturers  of  the  material  or  by  their  agents 
for  the  purpose  of  these  tests. 

The  Washburn  &  Moen  Manufacturing  Company,  of  Worcester, 
Mass..,  contributed  twenty-two  coils  in  commercial  packages,  labeled 
"Perfected  Steel  Music  Wire."  In  sizes  the  numbers  ran  from  No.  12 
to  No.  27,  music- wire  gauge,  there  being  half  numbers  from  12^  to  17^. 

The  Trenton  Iron  Company,  of  Trenton,  N.  J.,  contributed  six  coils 
in  commercial  packages,  labeled  "Cast-Steel  Music  Wire."  In  sizes 
the  numbers  ran  from  No.  13  to  No.  18. 

Alfred  Dolge,  of  New  York,  agent  for  Moritz  Poehlmann,  of  Nurem- 
berg, Germany,  contributed  eight  samples  in  envelo])es,  marked 
"  Poehlmann,"  and  the  number  of  the  wire  gauge.  The  sizes  ran  from 
No.  12  to  No.  19. 

Hermann  flillger,  agent  for  Stahl  &  Drahtwerk  Eoeslau,  Roeslau, 
Germany,  contributed  five  samples  in  paper  wrappers,  marked  with 
numbers.  There  was  obviously  such  a  variance  in  those  distinguishing 
numbers  and  the  actual  sizes  that  the  wire-gauge  numbers  nearest  the 
measured  diameters  of  the  samples  are  used  in  this  report,  instead  of 
the  numbers  found  on  the  wrappers. 

The  examination  and  tests  of  these  samples  have  consisted  of  meas- 
urements of  the  diameters  of  the  wires,  recording  the  maximum  and 
minimum  diameters  found.  Kecording  the  free  diameters  of  the  coils 
HSMuined  by  the  wires  when  unrestrained,  it  will  be  understood  that 
these  diameters  do  not  refer  to  the  sizes  of  the  coils  in  which  the  wire 
is  sold,  but  represent  the  curvature  of  the  wires  naturally  assumed  by 
Uiem. 

There  were  coiling  tests,  swaging  tests,  and  eyes  were  formed  such 
as  are  commonly  used  for  attaching  the  wires  to  the  wrest  pins  of 
pianofortes. 

The  tensile  tests  consisted  of  three  tests  of  each  sample,  recording 
the  breaking  load  in  actual  pounds,  also  tlie  strength  in  pounds  per 
square  inch  of  the  metal  on  the  actual  sectional  area. 

There  were  other  tests  by  tension,  in  which  a  very  complete  series 
of  observations  was  made  on  the  elongations  under  stresses  and  the 
development  of  permanent  sets.  Tensile  tests  of  this  latter  class  only 
were  made  with  wires  from  Herrmann  Hillger,  as  only  a  sufficient 
quantity  of  wire  for  one  test  was  contributed. 

The  accompanying  photograph  shows  the  style  of  automatic  microm- 
eter employed  as  it  appear^  in  position  for  measuring  the  elongation 
of  the  wire  on  which  it  was  resting. 

The  coiling  tests,  in  which  each  sample  was  tightly  wound  in  coils  in 
contact  with  each  other  around  a  wire  of  its  own  diameter,  were  made 
at  the  United  States  Government  building,  World's  Columbian  Exposi- 
tion, in  the  month  of  October,  1893,  at  which  time  some  of  the  swaging 
tests  were  also  made.  The  latter  tests  were  made  with  a  succession  of 
blows  with  a  light  hand  hammer,  and  were  continued  until  the  diame- 
ters of  the  wires  were  flattened  to  twice  the  original  dimensions. 
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The  swapping  tests  were  continued  and  completed  at  the  Watertown 
Arsenal,  Mass.,  where  all  of  the  tensile  tests  were  made. 

Eyes  were  formed  on  each  sample,  omitting  the  half  numbers  of  the 
Washburn  &  Moen  wires,  on  an  eyeing  machine  in  a  commercial  man- 
ner by  the  firm  of  O.  J.  Faxon  &  Co.,  Boston,  Mass. 

The  coiling,  swaging,  and  eyeing  tests  were  successfully  made  on 
each  sample. 

In  making  the  tensile  tests  the  ends  of  the  wires  were  clamped  in 
the  hydraulic  jaws  of  the  testing  machitie,  a  sheet  of  fine  emery  cloth 
being  used  directly  over  the  wires. 

This  method  of  securing  the  ends  was  regarded  as  satisfactory,  as 
it  was  a  rare  occurrence  that  a  wire  broke  at  the  jaws. 

The  micrometer  used  in  determining  the  elongations  and  sets  carried 
forked  blocks  at  each  end,  which  blocks  straddled  the  wire,  and  had 
sufiicient  gripping  power  to  actuate  the  micrometer  without  injury  to 
the  wire.  The  forked  blocks  were  brought  to  an  edge  where  contact 
was  made  with  the  wire,  establishing  a  definite  gauged  length — ^in  these 
teists  6  inches  long. 

A  sharply  defined  elastic  limit  is  not  shown  in  this  material. 

Early  permanent  sets  of  small  magnitude  were  developed,  which 
remained  for  a  time  with  little  change,  and  then  under  the  higher  loads 
gradually  increasing  in  amount. 

The  tensile  strains  are  necessarily  unequal  on  the  different  sides  of 
a  wire  straightened  from  a  circular  form,  and  some  of  the  early  sets 
may  properly  be  attributed  to  this  fact. 

An  inspection  of  the  details  of  the  tests  will  show  within  what  limits 
the  sets  are  immaterial  when  the  wires  are  used  for  music  purpones. 

An  investigation  has  been  started  for  the  purpose  of  exiierimentally 
ascertaining  the  number  of  vibrations  per  second  of  the  several  sizes 
of  wires  under  different  conditions  of  tensions  and  lengths. 

Following  the  tensile  tests  the  strength  of  eyed  samples  was  inves- 
tigated. 

First  the  samples  which  were  eyed  by  the  Messrs.  O.  J.  Faxon  &  Co. 
were  tested,  and  these  tests  were  followed  by  the  tests  of  such  wires  as 
still  retained  the  eyes  which  were  found  on  them  when  the  coils  were 
submitted  for  test  by  the  manufacturers. 

The  strength  of  these  samples  fell  considerably  below  the  tensile 
strength  of  the  plain  samples  of  the  wires  and  were  not  altogether 
uniform  in  strength,  and,  as  it  was  subsequently  shown,  also  fell  below 
the  strength  of  wires  tested  over  a  pin  ".16  diameter,  representing  the 
wrest  pin  of  a  pianoforte. 

The  eyed  samples  fractured  either  at  the  first  twist  in  the  loop  or  at 
the  inside  end  of  the  twisted  section,  where  the  standing  part  of  the 
wire  was  first  bent. 

The  fractured  surfaces,  with  hardly  an  exception,  were  oblique  to  the 
axis  of  the  wire,  presenting  a  sheared  type  of  fracture  with  a  compara- 
tively limited  contraction  of  area. 

In  the  direct  tensile  tests  the  fractured  ends  were  cup  shaped  with 
large  contraction  of  area  and  presented  silky  surfaces. 

It  was  evident  from  the  results  that  the  torsional  permanent  set  given 
the  wires  in  the  formation  of  the  eyes  was  largely  responsible  for  the 
reduction  in  strength  which  the  wires  displayed  at  this  time. 

Any  short  bend  in  the  wire  would  tend  to  cause  a  reduction  in 
strength  at  that  place,  and  the  strength  over  a  wrest  pin  would  ordi- 
narily be  less  than  that  of  a  straight  wire  secured  by  being  clamped  iu 
the  testing  machine  over  several  inches  in  length  at  each  end. 
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The  bending  of  the  wires  necessary  to  twist  the  two  parts  together  is 
aggravated  in  its  efifect  by  the  torsional  stress  incident  to  the  common 
method  of  forming  eyes. 

For  the  purpose  of  illustrating  the  strength  of  eyes  simply  twisted, 
without  the  torsional  permanent  sets,  eyes  were  formed  on  the  several 
wires  at  this  arsenal.    The  manner  of  making  these  eyes  was  as  follows : 

Grooved  blocks  were  prepared  to  serve  as  guides  for  the  two  parts  of 


tlochs. 


the  wire,  the  angle  made  by  the  two  parts  of  the  wire  practically  fixing 
the  pitch  of  the  twist. 

The  twisting  is  begun  at  the  loop  A  and  proceeds  toward  B  and  G, 
as  those  ends  are  drawn  through  the  blocks. 

A  slight  pressui^e  is  exerted  on  the  wires  by  thid  grooved  blocks,  but 
not  sufiicient  to  prevent  the  ends  B  and  C  rotating  synchronously  with 
the  loop  A. 

Byes  thus  formed  developed  greater  strength  than  those  in  which  tor- 
sional sets  had  been  given,  the  results  closely  agreeing  with  the  strength 
of  wires  tested  over  wrest  pins. 

The  fractured  ends  of  the  arsenal-eyed  samples  were  cup  shaped  and 
silky  in  appearance. 

The  strength  of  the  eyed  samples  also  depends  in  a  measure  upon  the 
number  of  twists  per  inch  given  the  wire. 

The  minimum  twist  necessary  to  prevent  the  eye  untwisting  before 
breaking  the  wire  seems  to  be  the  best  adapted  for  strength.  A  very 
coarse  pitch,  however,  untwists  unless  a  greater  length  of  twisted  sec- 
tion is  employed  than  is  admissible  in  pianoforte  strings. 

The  common  length  of  the  eyes  tested  was  about  2"^  including  the 
loop,  and  the  twisting  was  about  threefuU  turns  per  inch.  This  was  sub- 
stantially the  twist  on  the  original  eyes  and  those  eyed  by  the  Messrs. 
Faxon  &  Co.,  the  pitch  of  the  coarser  wires  being  a  little  less  and  of 
the  finer  wires  a  little  greater  than  this. 

The  original  eyes  on  the  Poehlmann  wires  ranged  from  5^  to  8  full 
turns  per  inch.  These  eyes  were  inadvertently  cut  off  the  coHs,  and 
consequently  could  not  be  tested  to  ascertain  their  strength. 

Several  pitches  of  twist  were  tried  with  the  arsenal-formed  eyes  on 
the  Washburn  &  Moen  wire  No.  18,  the  results  being  in  favor  of  the 
coarser  pitches. 

H,  Ex.  92 21 
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OnEMioAL  Composition  of  S:rEEL  Music  Wibe. 

WIRE  FROM  TRENTON  IRON  COMPANY. 


Number 

of 
gaage. 

Carbon. 

Mang»- 
neae. 

Silieon. 

Solphnr. 

Fhospho* 
rofl. 

Copper. 

Total. 

Graph- 
itic. 

Com- 
bined. 

18 
18 

0.868 
0.880 

0.010 
0.012 

0.858 
0.868 

0.095 
0.422 

0.094 
0.444 

0.023 
0.020 

0.017 
0.021 

WIRE  FROM  WASHBURN  &  MOEN  MANUFACTURING  COMPANY. 


13 
18 
27 

0.868 
0.874 
0.850 

0.010 
0.011 
0.009 

0.858 
0.863 
0.841 

0.842 

*   0.294 

0.207 

0.181 
0.178 
0.160 

0.024 
0.020 
0.025 

0.031      

0.031    ' 

0.033     

1 
1 

WIRE  FROM  MORIXZ  POEHLMANN. 


18 
18 

0.703 
0.863 

0.009* 
0.011 

0.784 
0.852 

0.167 
0.154 

0.409 
0.133 

0.015 
0.012 

0.020 
0.020 

Music- WiEB  GAuaEs. 


No. 

Waahbam 

&Moen 

Manu* 

facturing 

Company. 

Trenton 

Iron 
Company. 

Said  to  be 
Poehlmann. 

00 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30" 

81 

82 

Inch. 

Inch, 

.0085 

.009 

.010 

.011 

.012 

.013 

.014 

.016 

.018 

.020 

.022 

.024 

.026 

.028 

.030 

.032 

.034 

.036 

.038 

.040 

.042 

.044 

.046 

.048 

.051 

.055 

.059 

.069 

.067 

.071 

.074 

.078 

.082 

.086 

Inch. 

« 

.0206 
.0314 
.0326 
.0345 
.0369 
.0377 
.0396 
.0414 
.0434 
.0460 
.0483 
.0515 
.0550 
.0586 
.0626 
.0660 

.0286 
.0315 
.0333 
.0354 
.0360 
.0390 
.0410 
.0430 
.0450 
.0468 
.0490 
.0518 
.0560 
.0505 
.0632 
.0685 

* 
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Measubement  op  Coils. 

Wbr€  submitted  by  the  Waehbum  4r  Moen  Manufacturing  Company ^  Worcester,  Mass, 


No.  of 
gauge. 

AetoAl 
diameter 
of  wire. 

Free 

diameter 

of  coiL 

Bemarks. 

27 
26 
25 
24 
23 
22 
21 
20 

19 

18 

17* 
17 

l«l 
16 

18* 
13 

12* 
12 

Ineh. 
.0656 
.0622 
.0577 
.0542 
.0503 
.0478 
.0466 
.0435 

.0415$ 

.0301 
.0386 
.0374 

.0366| 

.0358 

.0346 

.0342 

.0336 

.0328 

.0317 

.0309 

.0305+ 

.0284 

Inches, 
31 
84 
31 
42 
30 
39 
40 
20 

About 
15 
21 
21 
17 

About 
32 

Has  a  flat  side  ".0539  diametor. 

There  were  places  where  the  diameter  was  ".0507  ± . 

• 
Took  a  long  spiral  shape,  32^'  pitch,  5*"  diameter. 

24 
28 
12 
12 
12 
11 
20 
21 

Wire  submitted  by  the  lYenton  Iron  Company,  TrentoUf  N,  J, 


No.  of 

gauge. 

Actual 
diameter 
of  wire. 

Free 

diameter 

of  coil. 

Remarks. 

J8 
17 
16 
15 
14 
13 

Ineh. 
.0398 
.0375 
.0362 
.0342 
.0321 
.0301 

Inehe&. 

1 

• 

Took  a  long  apinl  shape,  80"  pltoh  7"  diameter. 

10 

Wtre  submitted  by  Alfred  Dolge,  agent  for  MotOm  Poehlmann,  Nuremberg f  Germany, 


No.  of 

Actual 
diameter 

Free 
diaiuot«r 

Remarks. 

gauge. 

of  wire. 

of  coil. 

Ineh, 

Inehee. 

19 

.0417 

11* 

18 

.0402 

9 

17 

.0381 

17 

16 

.0361 

11 

16 

.0342 

14 

14 

.o;t23 

17 

18 

.0303 

17 

12 

.0284 

8 
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Wire  submitted  by  Hermann  Hillgerj  agent  for  Stahl  und  DrahUverk  Soeslau,  Boeslau, 

Germany. 


No.  of 

Actual 
diameter 

Free 
diameter 

Bemarks. 

gauge. 

of  wire. 

of  coil. 

• 

Inch, 

Ine?iet. 

20 

.0448 

13  ± 

16 

.0353 

8 

16 

.0368 

10 

15 

.0341 

10 

14 

.0320 

U 

Tensile  Tests. 


Wire  submitted  by  the  Washburn  f  Moen  Manufacturing  Company j  Worcester ^  Mass, 


Ko.of 
test. 

gaage. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Fraotored. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

Tot.--  ^^1„X" 

6345 
6346 
6347 

6348 
6349 
6350 

6351 
6352 
6353 

6854 
6855 

6356 

27 
27 
27 

26 
26 
26 

25 
25 
25 

24 
24 
24 

Inch. 

.0655 

Jneh. 
.  .0652 

Inch, 
.0654 
.0654 
.0654 

.0622 
.0621 
.01)21 

.0677 
.0676 
.0576 

.0542 
.0542 
.0512 

Bq.  inek, 
.003369 
.008359 
.003359 

.003039 
.003029 
.003029 

.062615 
.002606 
.002606 

.002307 
.002307 
.002307 

Pounds, 

1,098 
1.079 
1,072 

997 
980 
968 

819 
818 
812 

723 
725 

731 

Pounds. 

326,880 
321,230 
819, 140 

828,070 
323, 540 
319,580 

813, 190 
813, 890 
311,590 

313,890 
814,260 
316,860 

9|"fh>mjaws. 
8| "  f^m  jaws. 
2"  from  jaws. 

^"  ftora  jaws. 
7"  from  jaws. 
7^"  ftomjaws. 

8^"  ft^mJaws. 
9^"  from,  aws. 
3^"  from  Jaws. 

5|"  f^tmi  jaws. 
5^"  from  jaws. 
4"  from  jaws. 

.0623 

.0620 

.0578 

.0570 
Flat  Hide 

.0546 

.0536 
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Nos.  6357  and  0358  were  tested  warm,  145o  F. 

The  middle  part  of  No.  6359  was  cooled  in  mixture  of  snow  and  salt 
Fracture  occurred  at  the  jaws  where  the  wire  was  nearer  the  tempera- 
ture of  the  machine,  or  about  60^  F. 


No.  of 

test. 


6357 
6358 
9359 
6360 
6361 
6362 
6363 
6364 
6365 
6366 
6367 
6368 
6369 
6370 
6371 
6372 
6373 
6374 
6375 
6376 
6377 
6378 
6379 
6380 
6381 
6382 
6383 
65)84 
6385 
6386 
6387 
6388 
6389 
6390 
6391 
6392 
6393 
6394 
6395 
6396 
6397 
6398 
6390 
6400 
6401 
6402 
6403 
6404 
6405 
6406 
6407 
6408 
6400 
6410 
6411 
6412 
6418 


No.  of 
gange. 


24 

24 
24 
23 
23 
23 
22 
22 
22 
21 
21 
21 
20 
20 
20 
19 
19 
19 
18 
38 
18 

m 

17} 

17* 
17 

17 

17 

164 

164 

164 

16 

16 

16 


Diameter. 


mum. 


Inch. 
.0543 


.054)5 


.0482 


0456 


.0436 


.0514 


.0390 


Mini- 
mam. 


0387 


0376 


.0368 


.0347 


.0342 


.0335 


.0328 


.0317 


0312 


.0306 
.0286" 


Inch. 
.0543 


.0500 


.0476 


.0456 


.0434 


.C414 


.0388 


.0385 


.0374 


.0365 


.0359  I  .0357 


.0344 


.0338 


.0335 


.0326 


.0315 


.0308 


.0304 
.0284' 


Meui. 


Inch. 
.0543 
.6543 
.0543 
.0503 
.0503 
.0503 
.0479 
.0470 
.0479 
.0456 
.0456 
.0456 
.0435 
.0435 
.0435 
.0414 
.0414 
.0414 
.0389 
.0389 
.0389 
.0386 
.0386 
.0386 
.0375 
.0375 
.0375 
.0366 
.0366 
.0366 
.0358 
.0358 
.0358 
.0345 
.0345 
.0345 
.0340 
.0340 
.0340 
.0335 
.0335 
.0335 
.0327 
.0327 
.0327 
.0316 
.0316 
.0316 
.  0310 
.0310 
.0310 
.0305 
.0306 
.  0305 
.0285 
.0285 
.0285 


Sectional 
area. 


Tensile  strengtli. 


8q.  inch. 
.002316 
. 0U2316 
.002316 
.  001987 
.  001987 
-.  001987 
.001802 
.  001802 
.001H02 
.U01()33 
.0016.33 
.  ()0U».13 
.001-280 
. 001486 
.001480 
.001340 
.001346 
.001340 
.001188 
.001188 
.  001188 
.001170 
. 001170 
.001170 
.001104 
.001104 
.001104 
.001052 
. 001052 
.  001052 
.001007 
.001007 
.001007 
.000935 
.000935 
.000935 
.000908 
.000908 
.000908 
.000881 
.000881 
.000881 
.000840 
.000840 
.000840 
.000784 
.000784 
.000784 
.  000755 
. 000755 
.000755 
. 000731 
.000731 
.000731 
.000688 
.000638 
.000688 


Total. 


Poundt. 
704 
712 
731 
649 
634 
647 
627 
624 
020 
561 
575 
560 
529 
534 
534 
491 
489 
489 
448 
457 
453 
428 
428 
4»8 
432 
431 
432 
425 
417 
420 
392 
397 
401 
360 
864 
359 
338 
845 
343 
836 
332 
834 
831 
834 
838 
813 
817 
319 
803 
806 
804 
287 
292 
290 
262 
263 
208 


Per  square 
inch. 


Poundt. 
303, 970 
307, 430 
315, 630 
326, 620 
319,  070 
325, 620 
347.950 
346,280 
944, 060 
843,540 
352. 110 
348,440 
355,990 
359,350 
359, 350 
364, 78U 
863,300 
363,300 
877, 100 
384,680 
381,  310 
365. 810 
365. 810 
374, 360 
391.800 
890,400 
391,300 
403,990 
396,390 
:«)9,  240 
389, 280 
304,240 
398, 210 
385, 030 
389, 300 
383,960 
372,250 
879,960 
377,750 
881, 380 
876,840 
879, 110 
394,050 
397,620 
402,380 
399,230 
404, 330 
406,890 
401, 320 
405,300 
402, 650 
392,  610 
399,450 
409, 040 
410,660 
412, 230 
412,230 


Fractured. 


74"  ftrom  Jaws. 
7"  from  Jaws. 
Face  of  jawH. 
1|"  from  Jaws. 
8"  from  Jaws. 
14^'  from  Jaws. 

r'fromjawB. 
'  from  Jaws. 
14"  from  Jaws. 
8"  frt)m  Jaws. 
5"  from  Jaws. 

a"  from  Jaws, 
iddle  of  length. 
0"  from  Jaws. 
84"  from  Jaws. 
8''  from  jawit. 
7"  from  Jaws. 
24"frt>mjaw8. 
5"  from  Jaws. 
14"  from  laws. 
84"  from  Jaws. 
8"  from  Jaws. 
5"  from  Jaws. 
4"  from  laws. 
8"fty)mjaws. 

Do. 
8"  from  Jaws. 
Middle  of  lengtli. 
4"  from  Jaws. 

Do. 
1"  frt>m  Jaws. 
24"  from  jaws. 
94"  from  Jaws. 
At  laws. 
4"  from  Jaws. 
Middle  of  length. 
84"  ttom  Jaws. 
2"  from  Jaws. 
("  ftvm .  aws. 
["  from  jaws, 
j"  from  jaws. 
54"  fh>m  Jawa. 
4"  from  Jaws. 
2"  from  Jaws. 
5"  from  Jaws. 
34"  from  Jaws. 
8"  from  J  aws. 
3"  fttmi  Jaws. 
24"  fi*om  Jaws. 
34"  from  Jaws. 
8"  from  Jaws. 
7"frt>mjaws. 

Do. 

Do. 
84"  from  Jaws. 
2"  from  Jaws. 
4"  from  Jaws. 
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Wire  submitted  by  the  Trenton  Iron  Company,  Trenton,  K,  J. 


Ko.of 
test. 

No.  of 
gauge. 

Diameter. 

Sectional 
area. 

Tensile  strengtli. 

Fraetnrcd. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

Total. 

Per  square 
incn. 

Poundt. 
865,100 
870,700 
867.530 
867,670 
870,270 
363,960 
376,050 
877.930 
871.000 
888.830 
894,800 
891.020 
406,720 
405, 470 
402,090 
424,580 
417,600 
413,410 

6414 
-6415 
6416 
6417 
6418 
6419 
6420 
6421 
6422 
6423 
6424 
6425 
6426 
6427 
6428 
6429 
6430 
6431 

18 
18 
18 
17 
17 
17 
16 
16 
16 
16 
15 
15 
14 
14 
14 
18 
13 
18 

Jneh. 
.0400 

Inch. 
.0393 

Jneh. 

.0397 

.0397 

.0397 

.0376 

.0376 

.0376 

.0361 

.0381 

.0361 

.0;{41 

.0:i41 

.0341 

.0320 

.  0320 

.0320 

.0302 

.0302. 

.0302 

Sq.  inch. 
.001238 
.001238 
.001238 
.001110 
.001110 
.001110 
.001024 
.001024 
.001034 
.000913 
.000918 
.600918 
.000804 
.000804 
.000804 
.000716 
.000716 

.ooon6 

Poundt. 
452 
450 
455 

408 
411 
404 
886 
887 
380 
855 
860 
357 
827 
826 
824 
804 
209 
296 

4"  from  Jaws. 
81"  from  Jaws. 
6"  from  Jaws. 

Do. 
2|"  from  Jaws. 
8"  from  Jaws. 
3|"  from  Jaws. 
f^'  from  Jaws. 
4i"  from  Jaws. 
5|"  fromjsws. 
9"  from  Jaws. 
8)"  from  Jaws. 
At  Jaws. 
U"  from  Jaws. 
3"  from  Jaws. 
5|"  from  Jaws. 
5"  ftom  Jaws. 
8|"  from  Jaws. 

.0377 

.0875 

.0362 

.0350 

0343 

.0338 

.0322 

.0318 

.0303 

.0300 

Wire  eubmitted  by  Alfred  Dolge,  agent  for  Moritz  Poehlmann,  Nuremberg,  Germany, 


No.  of 
test. 


6432 
6433 
6434 
6435 
6436 
6437 
6438 
6439 
6440 
6441 
6442 
6448 
6444 
6446 
6446 
6447 
6448 
6449 
6460 
6451 
6452 
6453 
6454 
6455 


No.  of 
gauge. 


19 
19 
19 
18 
18 
18 
17 
17 
17 
16 
16 
]6 
15 
15 
15 
14 
14 
14 
13 
18 
13 
12 
12 
12 


Diameter. 


Maxi- 

mtun. 


Jneh. 

.0420 


.0402 


Mini, 
mum. 


Inch. 

.0418 


u:ioo 


.0381 


.0362 


.0344 


0325 


.0304 
'!6284" 


.0379 


0361 


0342 


,0323 


0302 
0284' 


Mean. 


Jneh, 
.0419 
.0419 
.0419 
.0401 
.0401 
.0401 
.0380 
.0380 
.0380 
.0861 
.0361 
.0361 
.0348 
.0343 
.0848 
.0824 
.0824 
.0824 
.0808 
.0803 
.0808 
.0284 
.0284 
.0284 


Sectional 
area. 


Sq.  ineh. 
.001379 
.001379 
.601379 
.001263 
.001263 
.001268 
.001134 
.001134 
.001184 
.001024 
.001024 
.001024 
.000924 
.000924 
.000924 
.000824 
.000824 
.000824 
.000721 
.000721 
.000721 
.000638 
.000633 
.000633 


Tensile  strcrngth. 


Total. 


Pounds. 
494 
472 
512 
440 
430 
462 
448 
439 
452 
421 
416 
420 
344 
345 
370 
329 
343 
326 
301 
309 
810 
281 
293 
286 


Per  square 
inch. 


Fractured. 


Poundt. 
358. 230 
342, 270 
371,280 
348,880 
840,460 
865.800 
805,060 
387,120 
898,690 
411, 130 
406,250 
410. 160 
372,290 
373,380 
400,430 
399.270 
416,260 
395.630 
417,470 
428, 570 
429,960 
443,920 
462,870 
451,820 


Middle  of  length. 
2"  from  jaws. 
5"  from  lawH. 
1"  from  Jaws. 

Do. 
94"  from  jaws. 
3{"  from  Jaws. 
2"  from  Jaws. 
8|"  from  jaws. 
7"  from  Jaws. 
At  Jaws. 
64"  from  Jaws. 
9i"  from  Jaws. 
6"  from  Jaws. 
5"  Arom ,  aws. 
8"fromJawB. 
At  Jaws. 
2"  from  Jaws. 
AtJawB. 

Do. 
8"  from  Jaws. 
I"  from  Jaws. 
At  Jaws. 
Do. 


Wire  evhmiited  by  JSiprflUMm  HiUger,  agent  for  Stahl  und  Drdhtwerk  Roeslau,  Soeslau, 

Germany, 
[Tabulation  of  the  tests  of  specimens  on  which  elongations  were  measured.] 


Uo.of 
test. 

No.  of 
gauge. 

Diameter. 

Seotional 
area. 

Tensile  strength. 

Fractured. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

Total. 

Persqasre 
inon. 

I 

6840 
6342 
6343 
0841    j 
9344    / 

30 
16 
16 
15 

Jneh. 

.0451 
.0354 
.0372 
.0344 
.0321 

JneK. 
.0444 
.0358 
.0364 
.0388 
.0818 

Jneh. 
.0448 
.0353 
.0368 
.0341 
.0820 

8q.  inch. 
.001576 
.000070 
.001064 
.000918 
.000804 

Poundt. 
497 
864 
864 
820 
236 

Poundt. 
315,860 
371,810 
342.100 
850,490 
298,530 
\ 

8|"  from  Jaws. 
2"  from  Jaws. 
At  Jaws. 
94"  from  Jaws. 
8("  from  Jaws. 

STEEL   MUSIC   WIRE. 
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Tensile  Tests,  with  Details  of  Elongations  and  Permanent 

Sets. 

Wire  suhmiiUd  hy  the  Washburn  f  Moen  Manufaoturing  Company,  Worcester,  Mass, 

No.  6304. 
No.  27  gauge. 
Diameter,  ".0655. 

Sectional  area,  .003369  sqnare  inch* 
Oauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

''^nT'"  E»-^*^- 

Set. 

Poundi. 
40 
60 
80 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
820 
340 
360 
880 
400 
420 
440 
460 

.  «o 

000 

520 
540 
660 
580 
600 
620 
640 
660 
680 
700 
720 
740 
700 
780 
800 
820 
840 
860 
880 
900 
920 
040 
900 
900 
1,000 

900 

800 
700 
600 
SCO 
400 
300 
200 
100 
40 
100 
200 

P<mnd9. 

—5 — 

Ineh. 

0. 

.0016 
.0030 
.0046 
.0056 
.0060 
.0078 
.0094 
.0106 
.0121 
.0186 
.0146 
.0156 
.0160 
.0181 
.0195 
.0200 
.0221 
.0235 
.0249 
.0266 
.0278 
.0290 
.0305 
.0320 
.0335 
.0351 
.0867 
.0378 
.0305 
.0412 
.0420 
.0442 
.0465 
.0482 
.0504 
.0531 
.0548 
.0565 
.0505 
.0619 
.0645 
.0672 
.0707 
.0750 
.0784 
.0828 
.0877 
.0967 

.0904 
.0835 
.0769 
.0707 
.0640 
.0577 
.0510 
.0440 
.0368 

Inch, 
0. 

Initial  load. 

>......••.••• 

•*•.*•"•••• 

.0001 

.0004 

.0005 

.0018 

.0026 

• 

.0040 

.0072 

.0137 

.0322 

.0365 
.0428 
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No.  6304— Continued. 


Applied  loads. 

In  gauged  length. 

Reinarka. 

Total. 

Per  square 
iucl). 

Elongation. 

get. 

Founds. 
300 
400 
500 
600 
700 
800 
900 
1,040 
1,047 

VoundH. 

Inch. 
.0495 
.0557 
.0625 
.0692 
.0769 
.0828 
.0906 
.12 

Inch. 

Tensile  strength. 

310,770 

Fractured  ^%"  from  jaws  of  the  machine.  Appearance,  fine  silky. 
Cup-shaped  ends. 

Diameter  at  fr.acture,  ".048.  Area,  .001810  square  inch.  Contraction 
of  area^  46.3  per  cent. 

No.  6306. 

No.  26  gauge. 

Diameter,  .0622  square  inch. 
Sectional  area,  .003039  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

• 
Remarka. 

Total. 

Persnuarc 
incli. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
400 
500 
520 
540 
560 
580 
600 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
940 
980 
998 

Pounds. 

Inch. 

0. 

.0051 
.0122 
.0196 
.0276 
.0351 
.0375 
.0389 
.0406 
.0424 
.0442 
.0463 
.0478 
.0496 
.0520 
.0543 
.0574 
.0594 
.0623 
.0668 
.0686 
.0722 
.0752 
.0795 
.0842 
.0898 
.10 
.12 

Inch. 
0. 

.0002 
.  0002 
.0004 
.  0008 
.01122 

Initial  load. 
Tenaile  strength. 

.  0036 

.0002 

.0113 

.0217 

328,  400 

Fractured  3J"  from  jaws.    Appearance,  fine  silky.    Cup  shaped  ends. 
Diameter  at  fracture,  ".048.    Area,  .001810  square  inch. 
Contraction  of  area,  40^4  per  cent. 
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No.  6306. 

No.  25  gan^e. 

Diameter,  ".0577. 

SectioDal  area,  .002615  square  inch. 

Gauged  length,  6'^ 


1 

Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

Per  iiqnare 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
400 
500 
520 
540 
560 
580 
600 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
838 

Pounds. 

Jneh. 

0. 
.0058 
.0146 
.0228 
.0316 
.0416 
.0450 
.0463 
.0489 
.0512 
.0540 
.0664 
.0591 
.0627 
.0661 
.0698 
.0752 
.0791 
.0852 
.0936 
.1039 

Jneh. 

0. 

.0002 
.0002 
.0009 
.0016 
.0029    < 

Initial  load. 
Tensile  strength. 

.0005 

.0132 

.  035U 

T20,4C0 

Fractured  llj"  from  jaws.  Appearance,  flne  silky.    Cup-sliaped  ends. 
Diameter  at  fracture,  'M41.    Area,  .001320  square  inch. 
Contraction  of  area,  49.5  per  cent. 
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No.  6307. 

N(x  24  gauge. 

Diameter,  ".0542. 

Sectional  area,  .002307  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Poundt. 
40 
100 
200 
800 
400 
420 
440 
460 
480 
600 
520 
640 
660 
680 
000 
620 
640 
600 
680 
700 
720 
736 

Pounds. 

Inch. 

0. 

.0061 
.0167 
.0260 
.0373 
.0300 
.0409 
.0435 
.0461 
.0490 
.0522 
.0553 
.0586 
.0622 
.0671 
.0728 
.0771 
.08M 
.0046 
.1068 
.12 

Inch. 

0. 
.0002 
.0008 
.0011 
.0028 

Initial  load. 

• 

Tensile  strength. 

.0048 

.0128 

- 

:0391 

810, 030 

" 

Fractured  10''  from  jaws.   Appearance,  fine  silky.   Cup-shaped  ends. 
Diameter  at  fracture,  ".040.    Area,  .001267  square  inch. 
Contraction  of  area,  45.5  per  cent. 


STEEL  MTT8IG   WIRE. 

No.  6308. 

No.  23  gauge. 

Diameter  ".0603. 

Sectional  area,  .001987  square  inch. 

Gauged  length,  6''. 


331 


Applied  loads. 

In  ganged  length. 

RemarkB. 

Total. 

For  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
320 
340 
860 
880 
400 
420 
440 
460 
480 
600 
620 
540 
500 
580 
600 
620 
640 
661 

Pounds, 

Inch. 
0. 

.0073 
.0181 
.0292 
.0320 
.0341 
.0367 
.0394 
.0421 
.0454 
.0481 
.0615 
'      .0551 
.0591 
.0640 
.0689 
.0741 
.0818 
.0696 
.10 
.11 

Inch. 

0. 
.0003 
.0006 
.0014 

Initial  load. 

• 

Tensile  strength. 

.0039 

.0087 

.0257 

327,630 

**""**""""** 

Fractured  4''  from  neck.    Appearance,  fine  silky.    Cup  shaped, 
Diameter  at  fracture,  '^035.    Area,  .000962  square  inch. 
Contraction  of  area,  51.6  per  cent. 
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No.  6309. 

No.  22  gauge. 

Diameter,  ^'.0478. 

Sectional  area,  .001795  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Mnare 
incii. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
320 
340 
860 
380 
400 
420 
440 
460 
480 
600 
620 
640 
660 
680 
607 

Pounds. 

Inch. 

0. 

.0072 
.0194 
.0320 
.0349 
.0375 
.0401 
.0428 
.0464 
.0506 
.0538 
.0679 
.0625 
.0684 
.0749 
.0815 
.0028 
.10 

Ineh, 

0. 

.0002 
.0006 
.0013 

Initial  load. 
Tensile  strength. 

.0036 

.0117 

.0276 

332, 590 

Fractured  1"  from  the  jaws.    Appearance,  fine  silky.    Oup-shaped 
ends. 
Diameter  at  fracture,  ''.035.    Area^  .000962  square  inch. 
Contraction  of  area,  46.4  per  cent. 


STEEL.   MUSIC   WIUE. 

No.  6310. 
1^0.  21  gauge. 
Diameter,  ".0466. 

Sectional  area,  .001633  square  inch. 
Gauged  length,  6'^ 
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Applied  loads. 

In  gauged  length. 

Eenuurka. 

TotoL 

PerMmue 

Elongation. 

Sot. 

Poundt. 
40 
100 
200 
800 
320 
840 
860 
880 
400 
420 
440 
460 
480 
500 
520 
640 
560 
572 

Pounds, 

Inch, 

0. 

.0087 
.0220 
.0356 
.0385 
.0415 
.0448 
.0484 
.0516 
.0571 
.0610 
.0666 
.0707 
.0784 
.0871 
.0966 
.11 

Inth. 

0. 

.0002 
.0002 
.0006 

Initial  load. 
Tenaile  strength. 

m 

.0037 

.0137 

.0270 

350.280 

Fractured  12"  from  the  jaws.    Appearance,  fine  silky.    Oup-shaped 
ends. 
Diameter  at  fracture,  ".035.    Area,  .000962  square  inclu 
Contraction  of  area,  41.1  x)er  cent. 

No.  6311. 
No.  20  gauge. 
Diameter,  ".0435. 

Sectional  area,  .001486  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Persqnsxe 
incn. 

Elongation. 

Set. 

Potmdt. 
40 
100 
200 
800 
820 
340 
860 
880 
400 
420 
440 
460 
480 
600 
520 
540 
642 

PowidM, 

0. 

.0000 
.0230 
.0378 
.0410 
.0461 
.0485 
.0620 
.0556 
.0606 
.0646 
.0606 
.0755 
.0848 
.00 
.10 

Inch, 

0. 

0. 

0. 

0. 

Initial  load. 
TensUe  strength. 

.0010 

.0104 

"iii'wo  * 

Fractured  10^"  from  the  jaws.    Appearance,  fine  silky.    Oup-shaped 
ends. 
Diameter  ai  fracture,  ".035.    Area,  .000962  square  inch. 
Contraction  of  area^  35.3  per  cent. 
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STEEL   MUSIC    WIRE. 


No.  6312. 

No.  19  gauge. 

Diameter,  ".0416. 

Sectional  area,  .001353  square  inch. 

Gauged  length,  C. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  Bquare 
inon. 

Elongation. 

Set. 

Poundg. 
40 
100 
200 
300 
320 
340 
360 
380 
400 
400 
440 
488 

Poundg. 

Jfi«A. 

0. 

.0091 
.0259 
.0433 
.0404 
.0523 
.0562 
.0628 
.0705 
.0754 
.09 

Inch. 
•    0. 
0. 
0. 
.0020 

Initialioad. 
Tensile  sirengtli. 

• 

.0118 
.0149 

360,680 

Fractured  12"  from  the  jaws.    Appearance,  fine  silky.    Gup-shaped 
ends. 
Diameter  at  fracture,  ".030.    Area,  .000707  square  inch. 
Contraction  of  area,  47.7  per  cent. 


No.  6313. 

No.  18  gauge. 

Diameter,  ".0391. 

Sectional  area,  .001201  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Peraqoare 
inon. 

Elongation. 

Set. 

Poundt. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
840 
860 
380 
400 
420 
440 
472 

Poundt, 

In«h. 

0. 

.0118 
.0306 
.0846 
.0380 
.0417 
.0457 
.0609 
.0571 
.0616 
.0677 
.0777 
.09 
.10 
.12 

Inch. 

0. 
.0003 
.0012 

Initial  load. 

• 

Tensile  Htrengtli. 

.0040 

.0156 

393,010 

Fractured  10"  from  jaws.  Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  ''.026.    Area,  .000531  square  inch. 
Contraction  of  area,  55.8  per  cent. 


BTEEL  MUSIC   WIRE. 
No.  6314. 

No.  Hi  g^Tige. 

Diameter,  ".0386. 

Sectional  area,  .001170  square  inch. 

Gauged  length,  6". 
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Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

PerMTUiTe 
Incn. 

Elongation. 

Set. 

PcumU. 
40 
100 
200 
220 
240 
260 
280 

aoo 

820 
340 
360 
380 
400 
420 
446 

Poundg. 

Inch. 

0. 

.0118 
.0293 
.0340 
.0365 
.0409 
.0455 
.0508 
.0585 
.0631 
.0605 
.0790 
.0894 
.10 
.12 

Ineh. 
0. 
0. 
0. 

Initial  load. 
Tensile  Btrengtb. 

.0032 

.0204 

"ssi.zoo" 

Fractured  10"  from  the  jaws.    Appearance,  fine  silky.    Oup-shaped 
ends. 
Diameter  at  fracture,  '^029.    Area,  .000661  square  inch. 
Contraction  of  area,  43.5  per  cent. 


No.  6316. 

No.  17  gauge. 

Diameter,  ".0374. 

Sectional  area,  .001099  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set 

Pounde. 
40 
100 
200 
220 
240 
260 
280 

Pounds. 

Ineh. 

0. 

.0122 
.0326 
.0363 
.0405 
.0444 
.0495 
.0554 
.0631 
.0676 
.0746 
.0842 
.1024 

Ineh. 

0. 
.0002 
.0006 

Initial  load. 
Tensile  strength. 

800 

.0047 

320 
840 
360 
380 
400 
422 

.0285 

383,990 

Fractured  11"  from  the  jaws.    Appearance,  fine  silky.    Gupshaped 
ends. 
Diameter  at  fracture,  ".024.    Area,  .000452  square  inch. 
Contraction  of  area,  58.9  per  cent. 
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8TEEL   MUSIC    WIRE. 


No.  6316. 

No.  16^  gauge. 

Diameter  ".0366. 

Sectional  area  .001052  square  incb. 

Gauged  length,  ^". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
incli. 

Elongation. 

Set. 

Ffnmdt, 
4lfi 
100 
200 
220 
240 
260 
280 
800 
820 
840 
860 
880 
400 
421 

Pound§. 

Jneh. 

0. 

.0127 
.0335 
.0374 
.0415 
.0461 
.0611 
.0576 
.0650 
.0707 
.0798 
.0882 
.1091 

Inch, 
0. 
0. 
.0006 

Initial  load. 
Tensile  strength. 

.0045 

.0337 

4U0, 190 

•   ■ 

Fractured  at  middle  of  length.    Appearance,  fine  silky.    Gup-shaped 
ends. 
Diameter  at  fracture,  '^026.    Area,  .000531  square  inch. 
Gontraction  of  area,  49.5  per  cent. 


No.  6317. 

No.  16  gauge. 

Diameter,  ".0358. 

Sectional  area,  .001007  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
340 
360 
880 
404 

Poundi. 

Inch, 

a 

.0128 
.0351 
.0375 
.0421 
.0468 
.0529 
.0501 
.0680 
.0736 
.0830 
.1008 

Jneh, 
0. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0046 

.0263 

401,190 

Fractured  6"  from  jaws.    Appearance,  fine  silky.   Gup-shaped  ends. 
Diameter  at  fracture,  '^024.    Area,  .0(K)452  square  inch. 
Gontraction  of  area,  55.1  per  cent 


STEEL   MUSIC    WIHE. 
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No.  6318. 

No.  15^  gan^e. 

Diameter,  .''0346. 

Seetional  area,  .000940  square  inch. 

Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Total. 

PerMiuare 
inch. 

Elongation. 

Set. 

Pounda. 
40 
100 
200 
220 
240 
260 
280 
3(H) 
357 

Pound*. 

Inch, 

0. 

.0140 
.0403 
.04U 
.0497 
.0561 
.0631 
.0752 

Ineh. 

0. 

.0007 
.0015 

.0122 

379, 700 

Initial  load. 


Bomarkii. 


Tensile  strength. 


Fractured  1"  irom  jaws.    Appearance,  fine  silky.     Onp  sliupcd  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  'area,  43.5  per  cent. 


No.  6319. 

No.  15  gague. 

Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 

Ganged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Potifuft. 
40 
100 
200 
220 
240 
280 
280 
800 

Pounda. 

Inch, 
0. 

.0148 
.0401 
.0446 
.0506 
.058:) 
.0700 
.0810 

Ineh. 

0. 

.0003 
.0014 

Initial  load. 
Tensile  strength. 

.'6193" 

"'370,500 

Fractured  3^"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  42.2  per  cent. 

H.  Ex.  92 ^22 
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8T££L   MUSIC   WIRE. 


No.  6320. 

No.  14^  gauge. 

Diameter,  ".0336. 

Sectional  area,  .000887  square  inch. 

Gaaged  length,  6'^ 


Applied  loada. 

In  gftuged  length. 

BeniArka. 

TotaL 

Per  Mnare 
inon. 

Set. 

PowndM. 
40 
100 
200 
220 
240 
260 
280 
800 
881 

Pi»mdM. 

Inch. 

0. 

.0146 
.0416 
.0490 
.0560 
.0656 
.0804 
•  0060 

0. 

.0006 
.0035 

Tnttialload. 
Tenaile  strenf^h. 

............ 

.0305 

373, 170 

Fractured  at  face  of  jaws.    Appearance,  fine  silky.   Gup-shaped  ends. 
Diameter  at  fracture,  ''.024.    Area,  .000452  square  inch. 
Contraction  of  area,  49  per  cent. 


No.  6321. 
No.  14  gauge. 
Diameter,  ".0328. 

Sectional  area,  .000845  square  inch. 
Gauged  length,  6''. 


AppUed  loads. 

In  gauged  length. 

• 

Remarka. 

TotaL 

Per  Muare 
inch. 

Elongation. 

Set. 

Poundi. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
800 
888 

Poundf. 

Inch. 

0. 

.0152 
.0213 
.0256 
.0312 
.0363 
.0424 
.0408 
.0566 
.0660 
.0774 
.0006 

Inch, 
0. 
.0003 

Initial  load. 
Tensile  etrength. 

.0026 

.0228 

394.080 

Fractured  ^"  fix)m  jaws.    Appearance,  fine  silky.    Gupshaped  ends. 
Diameter  at  fracture,  '^025.    Area,  .000491  square  inch. 
Oontraction  of  area,  41.9  per  cent. 


ST£EL   MUSIC   WIRE. 

No.  6322. 

Ko.  13^  gange. 

Diameter,  ".0317. 

SeetioDal  area,  .0007^9  square  inch. 

Oauged  length,  6". 


339 


Applied  loads. 

In  ganged  length. 

• 

Remarks. 

TotaL 

Per  so  aare 
incn. 

Elongation. 

Set 

P9un4$. 
40 
100 

lao 

140 
160 
180 
300 

220 
240 
260 
280 
818 

Pounds. 

Inch. 

0. 

.0164 
.0227 
.0270 
.0837 
.0400 
.0473 
.0566 
.0640 
.0747 
.0917 

Inch. 
0. 
.0001 

Initial  load. 
Tensile  strength. 

.0043 

.0224 

403,040 

Fractured  12"  from  jaws.   Appearance,  fine  silky.    Cap-shaped  ends. 
Diameter  at  fractui*e,  ''.024.    Area,  .000452  square  inch. 
Contraction  of  area,  42.7  per  cent. 


No.  6323. 

No.  13  gange. 

Diameter,  ".0309. 

Sectional  area,  ''.000750  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

• 
Total. 

Per  square 
i^. 

Elongation. 

Set. 

Pounds. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
200 
280 
800 

Pounds. 

Inch. 

0. 

.0178 
.0233 
.0290 
.0354 
.0415 
.0479 
.0560 
.0837 
.0776 
.0030 

Inch, 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0029 

.0186 

412,000 

Fractured  4}"  firom  jaws.   Appearance,  fine  silky.    Cup-sbaped  ends. 
Diameter  at  fracture,  .020.    Area,  .000314  square  inch. 
Contraction  of  area,  58.1  per  cent. 
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STEEL   MUSIC   WIRE. 


No.  6324. 

No.  12^  gauge. 

Diameter,  ".0305+. 

Sectional  area,  .000731  square  inch. 

Gauged  length,  6'^ 


Applied  lottdB. 

• 

In  gauged  length. 

Remarks. 

Total. 

Per  ea  nare 
inon. 

Elongation. 

Set. 

Pounds. 

40 
100 
120 
140 

leo 

180 
200 
220 
240 
260 
297 

Poundi. 

Inch, 

0. 

.0187 
.0234 
.0290 
.0350 
.0421 
.0492 
.0605 
.0689 
.0855 

Jneh. 
0. 
.0005 

Init  ial  load. 
Tensile  strength. 

.0023 

.1182 

406,290 

• 

Fractured  4J"  from  jaws.    Appearance,  fine  silky.    Oup-sliaped  ends. 
Diameter  at  fracture,  '^023.    Area,  .000415  square  inch. 
Contraction  of  area,  43.2  per  cent. 


No.  6326. 

No.  12  gauge. 

Diameter,  ".0284. 

Sectional  area,  .000633  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

1 

TotAl. 

Per  sqoare 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
120 
140 
160 
180 
200 
210 
220 
230 
268 

Pounds. 

Inch. 

0. 

.0208 
.0270 
.0345 
.0423 
.0517 
.0681 
.0764 
.0800 
.0029 

Inch. 
0. 
.0005 

Initial  load. 
Tensile  strength. 

.0110 

*""4i5*480 

Fractured  3"  from  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  '^020.    Area,  .000314  square  inch. 
Contraction  of  area,  50.4  per  cent. 


STEEL   MUSIC   WIRE. 
Wire  submitted  kjf  ^^^  Trenton  Iron  Company,  Trenton,  N.  Jm 

No.  6326. 
No.  18  gauge. 
Diameter,  ".0398. 

Sectional  area,  .001244  square  inch. 
Oauged  length,  6'^ 
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Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Peraousre 
inon. 

Set 

Pownds. 
40 
100 
100 
180 
200 
220 
200 
280 
800 
820 
340 
360 
380 
400 
400 
400 
440 
460 
463 

Pounds. 

JfMJL 

0. 

.0104 
.0222 
.0262 
.0295 
.0344 
.0416 
.0455 
.0400 
.0662 
.0614 
.0665 
.0717 
.0802 
.0830 
.0845 
.10 
.18 

Inch. 
'      0. 

.0001 

Tnitialload. 

Second  application  of  load* 
Third  application  of  load. 

Tensile  strength. 

.0005 

.0025 

.0145 
.0179 
.0186 

872, 180 

Fractured  7J"  from  jaws.    Appearance,  fine  silky.    Gupshaped  ends. 
Diameter  at  fracture,  ^^029.    Area,  .000661  square  inch. 
Contraction  of  area,  46.9  per  cent. 


No.  6327. 
No.  17  gauge. 
Diameter,  ".0375. 

Sectional  area,  .001104  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  lengt.h. 

Bemarks. 

Totsl. 

Per  Sana  re 
inon. 

Elongation. 

Set. 

Powndt. 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
800 
880 
404 

Poundt. 

Inch. 

0. 

.0126 
.0325 
.0375 
.0420 
.0474 
.0529 
.0595 
.0663 
.0720 
.0816 
.0960 

Inch. 
0. 

.0006 
.0019 

Tnitialload. 
Tensile  strength. 

.0075 

"'866,046"' 

Practured  7"  from  jaws.    Appearance,  fine  silky.    Oup- shaped  ends. 
Diameter  at  fracture,  '^028.    Area,  .000616  square  inch. 
Oontraction  of  area,  44.2  per  cent. 
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STEEL  MUSIC   WIBB. 
No.  6328. 


No.  16  gaage. 

Diameter,  ".0362. 

Sectional  area,  .001029  square  inch. 

Ganged  length,  6'\ 


Applied  loads. 

In  ganged  length. 

Remu'ks. 

Total. 

Per  square 
inon. 

Elongation. 

'  Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
800 
320 
840 
882 

Pounds, 

InA. 

0. 

.0133 
.0367 
.0418 
.0470 
.0526 
.0584 
.0655 
.0738 
.0870 

Inch. 

0. 

.0003 
.0011 

Initialload. 
Tensile  strength. 

••***•••••«• 

.0078 

.0198 

371,230 

Fractured  6"  from  jaws.    Appearanee,  fine  silky.    Onp-ahaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .0005  31  square  inch. 
Contraction  of  area,  48.4  per  cent. 


No.  6329. 
No.  15  gauge. 
Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Sematlcs. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
820 
240 
260 
280 
800 
846 

Pounds. 

Inch. 

0. 
.0144 
.0411 
.0462 
.0524 
.0690 
.0671 
.0771 

Inch. 
0. 
0. 
.0025 

Initialload. 
Tensile  strength. 

.0138 

376,500 

Fractured  7"  from  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  ".024.    Area,  .000452  square  inch. 
Contraction  of  area,  50.8  per  cent. 


6TEEL  MUSIC   WIRE. 

No.  6330. 
Ko.  14  gauge. 
Diameter,  ".0321. 

Sectional  area,  .000809  square  inch. 
Gauged  length,  6".    ^ 
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Applied  loadt. 

In  ganged  length. 

4 

* 

ToUJ. 

PesCsqiuure 
incn. 

Elongation. 

Set. 

1 
Initial  load. 

Tensile  strength. 

TovndM. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
800 
883 

PMtnilc. 

Ineh. 

0. 

.0162 
.0217 
.0271 
.0320 
.0382 
.0440 
.0602 
.0570 
.0650 
.0740 
.0953 

Ineh. 

0. 

0. 

.0011 

.0219 

411,620 

Fractured  at  face  of  jaws.     Appearance,  fine  silky.     Gup-shaped 
ends. 
Diameter  at  iracturc,  '^023.    Area,  .000415  square  inch. 
Contraction  of  area,  48.7  per  cent. 


No.  6331. 

No.  13  gauge. 

Diameter,  ".0301. 

Sectionsbl  area,  .000712  square  inch. 

Gauged  length,  %". 


Applied  loads. 

In  ganged  length. 

fl 

Semarks. 

Total 

Per  square 
incn. 

Elongation. 

Set. 

Powiub. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
800 

Pounds. 

Inch. 

0. 

.0188 
.0248 
.0802 
.0069 
.0481 
.0490 
.0572 
.0650 
.0768 
.0986 

Ineh. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.0019 

.0224 

421,350 

Fractured  b^"  from  jaws.  Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  .^'024.    Area,  .000452  square  inch. 
Contraction  of  area,  36.5  per  centt 
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STEEL   MUSIC   WIRE. 


Wire  suhmiiUd  hy  Alfred  Dolge,  agent  for  Maritz  Poehlmantij  Nuremberg ,  Germany. 

Ko,  6332. 

No.  19  gauge. 

Diameter,  ".0417. 

Sectional  area,  .001366  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  lengtii. 

/                              Kemarks. 

Total. 

Per  square 
incD. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
300 
360 
880 
400 
400 
420 
440 
460 
472 

Pounds. 

Inch. 

0. 

.0104 
.0250 
.0426 
.0542 
.0602 
.0657 
.0679 
.0720 
.0790. 
.0808 

Inch. 

0. 

.0001 
.0011 
.0059 

iDiUal  load. 
Tensile  strengtli. 

.0098 
.0119 

, 

345,  530 

Fractured  3J"  from  jaws.    Appearance,  fine  silky.    Onpshaped  ends. 
Diameter  at  fracture,  ".030.    Area,  .000707  square  inch. 
Contraction  of  area,  48.2  per  cent. 


No.  6333. 
No.  18  gauge. 
Diameter,  ".0402. 

Sectional  area,  .001269  square  inch. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
840 
360 
880 
400 
420 
436 

Pounds. 

Ineh. 

0. 

.0104 
.0268 
.0306 
.0342 
.0379 
.0417 
.0467 
.0610 
.0552 
.0605 
.0673 
.0747 
.0819 

Inch. 

0. 
.0004 
.0015 

Initial  load. 
Tensile  strength. 

.0041 

............ 

.0145 

843,580 

Fractured  at  face  of  jaws.   Appearance,  fine  silky.    Gupshaped  ends. 
Diameter  at  fracture,  '^028.    Area,  .000616  square  inch. 
Contraction  of  area,  51.5  per  cent. 


STEEL  MUSIC   WIRE. 

No.  6334. 

No.  17  gauge. 

Diameter,  ''.0381. 

Sectional  area,  .001140  square  inch. 

Ganged  length,  6". 
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Applied  lo«d«. 

In  gaaged  length. 

• 

Remarkn. 

Total. 

Per  square 
incn. 

ElongatioD. 

Set. 

Pottndf. 
40 
100 
200 
220 
240 
260 
280 
80O 
820 
840 
860 
380 
400 
437 

Pounds. 

Ineh. 

0. 

.0106 
.0284 
.0318 
.0360 
.0404 
.0447 
.0491 
.0536 
.0585 
.0639 
.0710 
.0780 

Ineh. 
0. 

Initial  load. 
Tensile  strengtb. 

.0020 

.0108 

883,330 

Fractnred  4"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".028.    Area,  .000616  square  inch« 
Contraction  of  area,  46  per  cent. 


No.  6335. 

No.  16  gauge. 

Diameter,  ".0361. 

Sectional  area,  .001024  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

total. 

Persqaare 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
360 

m 

Pounds. 

Inch. 

0. 

.0124 
.0323 
.0364 
.0407 
.0452 
.0502 
.0551 
.0600 
.0668 
.0730 
.0826 

Ineh. 
0. 

.0002 
.0007 

Initial  load. 
Tensile  strength. 

.0027 

.0113 

408,200 

Fractured  9J"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".028.    Area,  .000616  square  inch. 
Oontractiou  of  area,  39.8  per  cent. 
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No.  G336, 

No.  15  gauge. 

Diameter,  ".0342. 

Sectional  area,  .000919  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
iuch. 

EloDgation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
200 
280 
300 
320 
852 

Pounds. 

Inch. 
0. 

.0141 
.0:i68 
.04 '4 
.0479 
.0537 
.0605 
\0672 
.0784 

Inch. 
0. 

.0007 
.0017 

Initial  load. 
TensUe  strength. 

.0082 

383.020 

Fractured  2'^  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".023.    Area,  .0Q0415  square  inch. 
Contraction  of  area,  54.8  per  cent 


No.  6337. 

No.  14  gauge. 

Diameter,  ".0323. 

Sectional  area,  .000819  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 
329 

Pounds. 

Inch. 

0. 

.0148 
.0419 
.0482 
.0548 
.0612 
.0703 
.0822 

Inch. 

0. 

.0002 
.0023 

Initial  load. 
Tensile  strength. 

.0152 

401,710 

Fractured  at  the  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".023.    Area,  .000415  square  inch. 
Contraction  of  area,  49.3  per  cent. 


STEEL   MUSIC   WIRE. 

No.  6338. 

No.  13  gauge. 

Diameter,  ".0303. 

Sectional  area,  .000721  square  inch. 

Gauged  length,  6". 
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Applied  loadft. 

In  ganged  length. 

Remarks. 

ToUl.     rer^X" 

Elongation. 

Set. 

Poundi, 
40 

Pounds. 

Ineh. 
0. 

.0109 
.0225 
.0278 

Ineh. 
0. 
.0004 

Initial  load. 

100 

120 

140 

160 



.0335 
.0400 
.0400 

180 
200 
220 
240 
260 
280 
314 

**••«•••••«* 

.ooic" 

.0522 
.      .0602 

............ 

.0090 
.0805 



.  0107 

435.510 

Tensile  strength. 

Fractured  8J"  from  jaws.    Appearance,  fine  silky.    Gup-sliaped  ends. 
Diameter  at  fracture,  '^024.    Area,  .000452  square  inch. 
Contraction  of  area,  37.3  per  cent. 


No.  6339. 

No.  12  gauge. 

Diameter,  ".0284. 

BectionaJ  area,  .000633  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Personare 
incn. 

Elopgation. 

Set. 

PowidM. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
283 

Paunda. 

Ineh. 

0. 

.0202 
.0261 
.0329 
.0400 
.0472 
.0558 
.0633 
.0760 

Ineh. 
0. 
0. 

Initial  load. 
Tensile  strength. 

.  0028 

.0087 

447.080 

Fractured  2^"  from  jaws.    Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".022.    Area,  .000380  square  inch. 
Contraction  of  area^  40  per  cent. 
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Wire  9ubmitted  hy  Hermann  Hillger,  agent  for  Stdhl  und  Draktwerh  Boeelau,  Roeelau, 

Germany, 

No.  6340. 

No.  20  gaage. 

C  Maximnm,  '^0461. 
Diameter,  \  Minimain,  ''.0444. 

(  Mean,  ".0448. 
Sectional  area,  .001576  square  inch. 
Ganged  length,  6''. 


Applied  loads. 

Tn  gauged  length. 

Semarks. 

Total. 

Per  squMre 
incD. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
220 
240 
260 
280 
800 
820 
840 
360 
880 
400 
420 
440 
460 
480 
497 

Pounds. 

Insh, 

0. 

.0081 
.0226 
.0251 
.0282 
.0616 
.0340 
.0387 
.0410 
.0452 
.0497 
.0539 
.0588 
.0642 
.0706 
.0807 
.0071 

Inch. 

0. 

.0003 
.0016 

Initial  load. 
Tensile  Btrengtb. 

.0045 

.0099 

.0335 

815, 360 

Fractured  3f  from  jaws.    Apx)earance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ''.034.    Area,  .000908  square  inch. 
Oontraction  of  area,  42.4  per  cent. 


STEEL   MUSIC    WIBS. 

No.  6342. 

Ko.  16  gauge. 

(  Maximum,  '^0354. 
Diameter,  \  Minimum,  .0353. 

(  Mean,  .0353. 
Sectional  area,  .000979  square  inch. 
Gauged  length,  6'^ 
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Applied  loads. 

In  ganged  length. 

• 

Remarks. 

Total. 

Per  Bqaare 
inch. 

Elongation. 

Set. 

Poundt. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
340 
864 

P(mnd$, 

Inch. 

0. 

.0139 
.0182 
.0228 
.0279 
.0324 
.0380 
.0432 
.0484 
.0553 
.0620 
.0702 
.09+ 

Inch. 
0. 
.0006 

Initial  load. 
TeDsile  strength. 

.0032 

.0121 

371, 810 

Fractured  2*'  irom  jaws.    Appearance,  fine  silky.    Oup-shaped  ends. 
Diameter  at  fracture,  ".028.    Area,  ".000616  souare  inch. 
Contraction  of  area,  37.1  per  cent. 


ISTo.  6343. 

No.  16  gauge. 

(  Maximum,  ".0372. 
Diameter,  <  Maximum,  ".0364. 

(  Mean,  ".0368. 
Sectional  area,  .001064  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Persooare 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
200 
290 
240 
260 
280 
300 
820 
840 
864 

Poundt. 

Inch. 
0. 

.0122 
.      .0332 
.0378 
.0430 
.0492 
.0551 
.0620 
.0698 
.0839 

Inch. 

0. 
.0003 
.0022 

Initial  load. 
Tensile  strength. 

.0101 

''m'/iw" 

.0215 

Fractured  at  face  of  jaws.   Appearance,  fine  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".026.    Area,  .000531  square  inch. 
Contraction  of  area,  50.1  per  cent. 
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No.  6341. 

Ko.  15  gange. 

(  Maximum,  '^0344. 
Diameter, }  Minimum,  '^033^. 

( Mean.  ".0341. 
Sectional  area,  .000913  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inca. 

Elongation. 

Set. 

Poundt. 
40 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
820 

Poundi. 

Inch, 

0. 

.0164 
.0196 
.0246 
.0206 
.0346 
.0408 
.0457 
.0517 
.0597 
.0706 

Inch, 
0. 
.0010 

Initial  load. 
Tensile  strength. 

.0025 

.0134 

350,490 

Fractured  9^'^  from  jaws.    Appearance,  line  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ^'.023.    Area,  .000415  square  inch. 
Contraction  of  area^  54.5  per  cent. 


No.  6344. 
No.  14  gauge. 

(  Maximum,  ".0321. 
Diameter,  <  Minimum,  ".0318. 

(  Mean,  ".0320. 
Sectional  area,  .000804  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Pounds. 
40 
100 
120 
140 
160 
180 
200 
220 
236 

Poundt. 

Inch. 

a 

.0177 
.0231 
.0296 
.0365 
.0436 
.0545 
.0687 

Inch. 
0. 
.0007 

Initial  load. 
Tensile  strength. 

.0118 

293,530 

Fractured  8^"  from  jaws.    Appearance,  fine  silky.    Gup-shaped  ends. 
Diameter  at  fracture,  ".025.    Area,  .000491  square  inch. 
Contraction  of  area,  38.9  per  cent. 


STEEL   MUSIC   WIRE. 
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Tensile  Tests  of  Musio  Wire  with  Eyes  in  One  End. 

The  eyeing  was  done  by  Messrs.  O.  J.  Faxon  &  Go.,  Boston,  Mass. 

At  the  end  of  the  sample  having  the  eye  it  was  secored  to  the  test- 
ing machine  over  a  pin  'M6  diameter.  The  opposite  plain  end  of  the 
wire  was  held  between  flat  jaws  of  the  testing  machine. 

WI&E  SUBMITTSD  BY  THB  WASHBUBN  A  MOBN  MANUFACTUBING  COMPAlTr. 


Loftdon 

No.  of 

No.  of 

wire  when 

Tensile 

Fraotnred. 

test 

gauge. 

eye  drew 
".05. 

strength. 

Pounds. 

Pounds. 

0886 

27 

498 

Eye  at  first  twist  of  loop. 
Do. 

6<»7 

26 

440 

524 

«W8 

25 

410 

709 

Wire  at  inside  end  of  twisted  section. 

6689 

24 

428 

597 

Do. 

6800 
6601 

23 
22 

878 
489 

Do. 
Eye  ai  first  twist  of  loop. 
Wire  at  inside  end  of  twisted  section. 

350 

66QS 

21 

896 

480 

6603 

20 

226 

826 

Bye  at  first  twist  of  loop. 

6694 

19 

266 

884 

Do. 

6695 

18 

234 

871 

Do. 

6696 

17 

829 

869 

Wire  at  inside  end  of  twisted  section. 

6697 

16 

200 

326 

Do. 

6698 

16 

220 

294 

Do*. 

6690 

14 

244 

288 

6700 

13 

215 

270 

Do. 

67U1 

12 

166 

226 

Do. 

WIBE  SUBMITTED  BY  THE  TRENTON  IRON  COliPANY. 


6702 
6708 

18 
17 

199 
326 

Wire  at  inside  end  of  twisted  section. 

Wire  i"  inside  tbo  twist«d  section.    The  wiro  in  thia 

260 

vicinity  eyidently  had  been  subjected  to  torsion 
and  given  several  turns  during  or  prior  to  eyeing. 

6707 

16 

260 

296 

Wire  at  inside  end  of  twisted  section. 

6706 

15 

202 

202 

Do. 

6700 

14 

110 

276 

I^  . 

6710 

13 

186 

248 

Do. 

• 

WIBE  SUBMITTED  BY  ALFRED  DOLGE.  AGENT  FOB  MORITZ  POEHLMANN, 

NUREMBURG,  GERMANY. 


6711 

19 

6712 

18 

6718 

17 

6714 

16 

6715 

15 

6716 

14 

6717 

13 

6718 

12 

850 
265 
256 
220 
266 
178 
156 
163 


814 
872 
884 
846 
298 
292 
276 
226 


Wire  at  inside  end  of  twisted  section 

Do. 

Do. 

Do. 

Do. 
Bye  at  first  twist  of  loop. 
Wire  at  inside  end  of  twisted  section. 
Eye  at  first  twist  of  loop. 
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WIBE    SUBMITTED    BY    HERMANN    HILLGER.    AGENT    FOR    STAHL    UND   DRAHT- 

WERK  ROKSLAU,  KOESLAU,  GERMANY. 


1 

No.  of 
teat. 

No.  of 
Range. 

Load  on 

wire  when 

eye  drew 

".05. 

Tensile 
strength. 

Fractured. 

6719  J 

6720  J 

6721  i 
6722 1 
6723  J 

About 

20 
About 

16 
About 

16 
About 

16 
About 

U 

Pounds. 
]          288 

1          282 

]          214 

^          268 

\          142 

Pounds. 
401 

316 

258 

276 

181 

Eye  at  flmt  twist  of  loop. 
Do. 
Do. 
Do. 
Do. 

The  eyed  samples  of  Boeslau  wire  were,  owing  to  scarcity  of  mate- 
rial, the  fractured  ends  of  tensile  specimens. 

All  other  kinds  of  wires  were  from  new  samples  which  had  not  pre- 
viously been  tested. 

Eyed  aamples,  the  eyes  of  which  were  an  the  several  coils  of  wire  when  received  from  the 

makers  of  the  wire. 


No.  of 
test. 


6724 

6726 
6726 
6727 
6728 
6729 
6730 
6731 
6732 
6733 
67a4 
6735 

0736 
6737 
0738 
6739 
6740 


Manufacturers. 


Waahbum  Sc  Moeu  Manufactur- 
ing Company. 

do 

do 


.do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 


Trenton  Iron  CoropAny 

do 

do 

do 

do 


No.  of 

Tensile 

gauge. 

strength. 

Pounds, 

25 

554 

24 

556 

23 

461 

22 

434 

21 

392 

20 

893 

19 

362 

18 

828 

15 

278 

14 

264 

13 

218 

12 

204 

18 

884 

17 

862 

16 

802 

15 

283 

14 

251 

Fractured. 


Wire  at  inside  end  of  twisted  wire. 

Do. 

Do. 

Do. 

Do. 
Eye  at  first  twist  of  loop. 
'W^ire  at  inside  end  of  twisted  wire. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 


STEEL   MUSIC   WIRE. 
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TestM  of  eyes  made  at  the  Water  town  JvncnaL 


No.  of 


6741 
6742 
6743 
6744 
6745 
6746 
6747 
6748 
m» 
6750 
6751 
6752 

6753 

6754 
6755 

6750 
6757 
6758 
6750 
«7«) 
6761 
6762 
6763 
6764 
6765 
6766 
6767 
6768 
6769 
6770 
6771 
67?2 
6773 

6774 


6775 
8778 

8777 
6778 
6779 
6780 
6781 
6782 
8783 
8784 
8785 
6780 
8787 
8788 
6789 
8790 
6791 
8792 
8703 
0794 


Mauufacttircrs. 


27o.  of    Tennile 
gauge.  istroDgtlj. 


Trenton  Iron  Omipnny. 
<lo 


.do 

.do 

do 

do 

.do 

do 

.do 

.do 

do 

do 


WimlilHim  Si  Moen  Mnii^ructtir- 
in^  Company. 

do 

do 


do 

.do 
do 

.do 
do 

.do 
do 

.do 

.do 
do 
do 
do 
do 

.do 
do 
do 

.do 
do 

do 


.do 
.do 

.do 

.do 

.do 

do 

.do 

.do 

.do 

.do 

.do 

do 

do 

.do 

.do 

do 

.do 

do 

do 

.do 


18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 

27 

27 

27 

20 
26 
25 
25 
24 
24 
23 
23 
22 
22 
21 
21 
21 
20 
20 
19 
19 
18 

18 


18 
18 

18 
18 
18 
18 
18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 
12 
12 


Poundn. 

:i80 

300 
358 
372 
326 
334 
306 
208 
293 
207 
252 
257 

924 

007 
004 

874 
860 
702 
728 
672 
650 
580 
627 
558 
549 
48G 
496 
409 
457 
445 
448 
424 
432 

248 


278 
414 

421 
308 
304 
360 
360 
355 
376 
388 
366 
350 
302 
321 
283 
204 
252 
263 
235 
225 


Keiiiarks. 


One  eye  nnwrR|i]KMl  at  805  pounds ; 
new  eye  put  in. 


Eve  twisted  2|  twists  per  inob,  a 

length  of  6  inches. 
Eye  twisted  2  twists  per  inch,  a 

length  of  1^  inches.   Untwisted, 

wire  not  fnictared. 
Do. 
Eye  twisted  2  twists  per  inch,  a 

length  of  3  inches. 
Eye  twisted  2^  twists  per  inch. 
Eye  twisted  4  twists  per  inch. 

Do. 
Eye  twisted  4^  twists  per  inch. 
Eye  twisted  5  twists  per  inch. 
Eye  twisted  5|  twibts  per  inch. 


H.  Ex.  92- 


23 
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Tensile  Tests,  over  Wrest  Pins. 

Tensile  tests  of  masic  wire  secured  at  one  end  by  means  of  three 
turns  ar«)und  a  pin  ^  inch  in  diameter,  the  loose  end  being  carried 
through  an  eye  in  the  pin. 

This  method  of  fastening  was  intended  to  represent  the  end  of  a 
piano  string  at  the  wrest  pin  as  commonly  fastened. 


No.  of 
test. 


8797 
6790 
6799 
6900 
6801 
6802 
6803 
6804 
6805 
6806 
6807 
6808 

6809 

6810 
6811 
6812 
6813 
68U 
6815 
6816 
6817 
6818 
6819 
6890 
6821 
6822 
6823 
6824 
6826 
6826 
68L»7 
6828 
6829 
6830 
6831 
6832 
6833 
6834 
6835 
6836 
6837 
6838 
6839 
6840 


Hanufaotnren. 


Trenton  Iron  Company 
.....do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 


Wa»hbum  &;  Moen  MAufactiir- 
in£  ComiNiuy. 

!;i;!do;!i!l!!!!!i;!i!;!!!!]!!!! 


do 

.do 

.do 

.do 

.do 

do 

do 

.do 

do 

.do 

do 

do 

do 

do 

do 

.do 

do 

.do 

.do 

do 

.do 

do 

.do 

.do 

do 

do 

.do 

.do 

do 


No.  of 
gaoge. 


18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 

27 

27 
26 
26 
25 
25 
24 
24 
23 
23 
22 
22 
21 
21 
20 
20 
19 
19 
18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
13 
13 
12 
12 


Tensile 
strength. 


PoHf%di. 
416 
394 
364 
351 
3^3 
335 
319 
315 
285 
-88 
272 
260 

048 

046 
873 
820 
704 
731 
621 
640 
576 
607 
572 
572 
466 
516 
464 
441 
429 
414 
419 
404 
364 
376 
344 
356 
308 
300 
301 
306 
279 
272 
239 
235 


Fnetared. 


At  flrst  torn  on  pin. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
I>o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
1^. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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RAILROAD  AXLES. 


SPECIMENS  FROM  AXLES  THAT  WERE  BROKEN 

WHILE  IN  SERVICE,  AND  FROM  NEW 

OPEN-HEARTH  STEEL  AXLES. 
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Railroad  axles. 
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SAILBOAD  AZIE& 

No.  5213. 

Specimen  from  fractured  journal  which  ran  hot  and  broke  off  under 
a  New  York  Central  Bailroad  car. 


Sketch  of 


r 


fractured  journal. 


Marks    •    • 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 

Specimen  ttUien  out  parallel  to  the  axis  of  the  journaL 


Applied  loads. 

In  ganged  length. 

Remarlca. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

250 

1.250 

2,500 

8,750 

6,000 

S.250 

6,600 

6.750 

6,000 

6,250 

6,500 

6.750 

7,000 

7,250 

7,500 

8,000 

8.500 

9,000 

9,500 

10,000 

10,500 

11,000 

11,500 

11,  MM) 

0 

PvundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30,000 
82,000 
34,000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
47,200 
0 

Inch. 

0. 
.0004 
.0010 
.0016 
.0021 
.0022 
.0026 
.0p29 
.0939 
.0060 
.0095 
.0109 
.0148 
.0185 
.0262 
.04 
.05 
.06 
.10 
.13 
.18 
.24 
.34 
.53 
.79 

Inch, 
0. 
0. 

Initial  load. 



.0001 

Klaatio  limit. 

•••••••••••• 

.0032 

* 

• 

Tensile  strengtli. 
=26. 8  per  cent. 

.0230 

Elongation  of  inch  sections,  ''.30  •,  ".24,  ".16. 
Diameter  at  fracture,  "M.    Area,  .1521  square  inch. 
Contraction  of  area,  39.2  per  cent. 
Fractured  ''.80  from  the  neck.    Appearance,  fibrous. 


85a 


BAHiBQAI)  AXIMB4 


No.  5214. 

Specimen  from  a  fractured  journal  from  an  axle  under  a  New  York 
Central  Eailroad  car. 

The  axle  was  put  into  service  March  31, 1893,  and  ran  less  than  one 
3'ear.  The  surface  of  the  journal  and  fractured  end  was  blue-black 
in  color. 


Sketch  of 


y: 


7" 


fractured  journal, 


Marks,  3,  31,  93  W. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 

Specimen  tcScen  out  parallel  to  the  axis  of  the  journal 


Applied  loads. 

In  gauged  length. 

Total. 

Per  aqaare 
Incn. 

Elongation. 

Set 

Remarka. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

5.260 

5.600 

6,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7,500 

8.000 

8,500 

9,000 

0,500 

10,000 

10,500 

11,000 

11,500 

11,726 

0 

1 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
40,000 
46,904 
0 

Inch, 

0. 
.0003 
.0006 
.0012 
.0016 
.0022 
.0030 
.0045 
.0050 
.0083 
.0100 
.0130 
.0185 
.0243 
.0350 
.04 
.07 
.09 
.11 
.15 
.20 

Inch. 
0. 

0. 

Initial  load. 

0. 

Elastic  limit. 

•••••"• 

.f055 

"••*•••■*■•• 

.0318 

.25 
.37 
.46 
.53 

Tensile  ntrengtb. 
—  17. 7  per  cent. 

.  ••• 



Elongation  of  inch  sections,  ".27»,  ".13,  ".13. 
Diameter  at  fracture,  ".48.    Area^  .181  square  inch. 
Contraction  of  area,  27.6  per  cent. 
Fractured  '^J50  from  neck.    Appearance,  fibrous. 


RAILROAD   AXLES. 
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Ffntr  speeimenif  two  from  each  endy  from  an  axle  which  ran  hoi  and  the  journal  broke  of 

under  New  York  Central  Bailroad  baggage  car  No,  1900. 

The  journal  was  worn  down  about  iV  inch  smaUer  than  the  original 
size. 

No.  5215. 

Specimen  from  fractured  end. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 

Specimens  taken  out  parallel  to  the  axis  of  the  axle. 


Applied  loads. 

In  icauged  length. 

• 

RemarkR.  ' 

Total. 

Per  Muare 
inch. 

Elongation. 

Set. 

Poimtft. 
1.000 
5,000 
10.000 
15,000 
20,000 
21.000 
22.000 
23.000 
24.000 
25,000 
26,000 
27.000 
28.000 
20,000 
80,000 
82,000 

Poimdt. 
1,000 
6.000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
82,000 
34,000 
36,000 
88,000 
40.000 
42,000 
41,000 
44,680 
0 

0. 

.0014 
.0033 
.0052 
.0071 
.0099 
.0190 
.0300 
.0470 
.0093 
.10 
.12 
.16 
.18 
.20 
.28 
.36 
.45 
.59 
.76 
.99 

1.50 

1.96 

2.04 

Inch, 

0. 

0 

Initial  loud. 
Elastic  liraiV 

Tensile  strength. 
=20.4  percent. 

.0002 

*"*  .oooi 

1 

84,000 

86,000 
38,000 
40,000 
42.000 
44,000 
44,680 
0 

Elongation  of  inch  sections:  'M8,  ".19,  ".20,  ".28,  ".35»,  ".22,  ".18, 
'M4,  ".16,  ".15. 

Diameter  at  fracture,  ".94«    Area,  .694  square  inch. 

(yontraction  of  area,  30.6  per  cent. 

Fractured  5".2  from  neck.    Appearance,  fibrous. 


i 


360 


RAILROAD    AXLES. 


No.  5216. 


Specimen  from  fractured  eud. 
Diameter,  l'M29. 
Sectioual  area,  1  square  iuch. 
Gauged  length  10". 


Applied  loads. 


ToUl. 


Poundt. 

1,000 

5.000 

10,000 

15,000 

ao.ooo 

21,000 
22.000 
23,000 
24,U00 
25,000 
26,000 
27,000 
28,000 
20,000 
80.000 
82,000 
34,000 
80,000 
38.000 
40,000 
42,000 
44,000 
46,000 
47,000 
47,250 
0 


Per  square 
inch. 


Pounds. 
1.000 
5,000 
10,000 
15.000 
20,000 
21,000 
22,000 
23.000 
24.000 
25.000 
26.000 
27.000 
28.000 
29,008 
30. 000 
32,000 
34,  (N>0 
36,000 
38,000 
40,000 
42.000 
44,000 
46,000 
47,000 
47,250 
0 


In  gauged  length. 


Elongation. 


Inches. 

0. 

.0012 
.0031 
.0051 
.0070 
.0077 
.0090 
.0106 
.0138 
.0210 
.0290 
.0308 
.0400 
.0650 
.0910 
.16 
.22 
.30 
.38 
.48 
.61 
.80 

1.09 

1.42 

1.58 

1.70 


Set. 


Inch. 
0. 
0. 


0. 


.0120 


.0800 


lieniarka. 


Initial  load. 


Klustic  liiuil 


,|  Teusilc  atren|2l,h. 
,1  .=  17.0  per  cent. 


Elongation  of  inch  sections,  ".12,  ".12,  ".16,  ".19,  ".21,  ".34»,  'M6, 
".13,  ".16,  ".12. 

Diameter  at  fracture,  ".96.    Area,  .724  square  inch. 

Contraction  of  area,  27.6. 

Fractured  at  middle  of  stem.  Appearance,  fibrous.  Opened  cracks 
in  stem  in  vicinity  of  fracture. 
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RIILBOAD    AXLES.  OOl 

No.  5217. 

Specimen  ftom  end  of  axle  not  fractared;  includes  tbe  metal  iu 
thejoutna). 
Diameter,  1".129. 
Sectional  ftrea,  1  square  inch. 
Gauged  length,  10". 


ApiiUed  iDna*. 

I>CUg^l«.gth. 

....... 

Tstil. 

"-a— 

Sat. 

l.WO 

■SSI 

10.000 
Jilooo 
n.<M 

a.  000 

i 

II 

91.000 
M.OOS 
»«,000 
K,0O(l 
40.000 
«.0OO 
M.OUD 
t5,7IW 

1.000 
6.0OO 

'is 

11.000 

12,000 

ans 

It.OO« 

as; 

IB.  000 

».000 
30.000 

ra.ooo 

34.000 

M.m 

88,000 

10,000 
«.ooo 

4s;too 

0. 
.0013 
.0031 

.oou 

.0070 

!oi*o 

.02U) 
.0400 
.  .0580 

!awo 

.1230 
.1400 

.7! 

'.to 

.78 

J«tk. 
0. 
0. 

Initial  U»d. 

BlwUvllndt. 

Tenalle  itnogtfa. 

=  lB.7p«t(«H. 

.0001 

.0311 

.1370 

1.37 

Elongation  of  inch  sections,  ".12,  ".18,  ".19»,  "13,  ".15,  ".13,  ".12, 
".11,  ".12,  ".12. 

Diameter  at  fracture,  1".02.    Area,  .817  square  inch. 

Contraction  .of  area,  18.3  per  cent. 

Fractured  2".ti5  from  ueck.  Appearance,  granular,  65  per  cent; 
fibrous,  35  per  cent;  seamy. 
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BAILROAD  AXLGa. 
No.  5218. 


Specimen  from  end  of  axle  not  fractured. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10^^ 


Applied  loftda. 

In  ganged  length. 

Remarka. 

Totftl. 

Per  Moare 
inch. 

Elongation. 

Set. 

Povnds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
45,690 
0 

Poundi. 

l.uoo 

5.000 
10,000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
32,000 
84,000 
36,000 
88,000 
40,000 
42,000 
44,000 
45,690 

0 

Inehe$. 

0. 
.0016 
.0035 
.0053 
.0074 
.0089 
.0102 
.0122 
.0190 
.0318 
.0430 
.0580 
.0790 
.1040 
.1290 
.20 
.28 
.»« 
.40 
.58 
.77 

1.00 

1.48 

1.56 

Inch. 

0. 

0. 

Initial  load. 
Elaatic  limit 

• 
• 

Tenaile  strenglh. 
==:  15. 6  per  c(>nt. 

.0007 

.0221 

.nios) 

Elongation  of  inch  sections,  ".13,  ".14,  ".13,  ".13,  ".21,  ".31»,  ".13, 
".12,  ".12,  ".U. 
Diameter  at  fracture,  ".94.    Area,  .694  square  inch. 
Contraction  of  area,  30.6  per  cent. 
Fractured  near  middle  of  stem.    Appearance,  fibrous,  seamy. 


BAILROAD   AXLES* 
No.  5219. 

Specimen  cut  iirom  a  new  open- hearth  steel  axle. 

Marks,    ... 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Ganged  length,  10''. 


863 


Applied  loAdB. 

In  ganged  length. 

Bemarks. 

Total. 

Per  Maare 
incn. 

Elongation. 

Set. 

Toundi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
84,0U0 
35.000 
36,000 
37,000 
38,000 
39,000 
40.000 
42.000 
44.000 
46.000 
48.000 
50.000 
52,000 
54.000 
56,000 
58.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72,000 
78,090 
0 

Poundt. 
1.000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
42,000 
44,000 
40,000 
48,000 
50,000 
52.000 
54,000 
56.000 
58,000 
60,000 
62,000 

.  64.000 
66,000 
68,000 
70.000 
72,000 
73,090 
0 

0. 

.0018 
.0030 
.0049 
.0066 
.0083 
.0111 
.0135 
.0220 
.0530 
.0610 
.0700 
.0770 
.0865 
.0960 
.1056 
.1172 
.15 
.17 
.20 
.22 
.25 
.29 
.32 
.37 
.40 
.46 
.52 
.59 
.69 
.82 

1.00 

1.27 

1.76 

2.28 

Ineh. 
0. 
0. 

Initial  load. 
Elastic  limit. 

.0011 

- 

.0560 

• 

Tenflfle  itrengtta. 
SB  22. 8  per  cent. 

.1010 

Elongation  of  in<»h  sections,  ".13,  ".16,  ".16,  ".19,  ".19,  ".19,  ".21, 
".49*,  ".37,  ".19. 
Diameter  at  fracture,  ".82.    Area,  .528  sqaare  inch. 
Contraction  of  area,  47.2  per  cent. 
Fractared  2".8  from  neck.    Apx>earance,  silky. 


364 


BAILROAD    AXLES. 


1^0.  5220. 

Specimen  cut  from  a  new  open-hearth  Bteel  axle. 

Marks,    .... 

Diameter,  1".129. 

Sectional  area,  1  sqnare  inch. 

Ganged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Per  M  oare 
inca. 

Elongation. 

Set. 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
26.000 
80,000 
31,000 
82,000 
33,000 
34,000 
36,000 
36.000 
37,000 
38,000 
30,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
76. 240 
0 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20.000 
25.000 
30,000 
81,000 
82,000 
83.000 
34,000 
35,000 
36,000 
87.000 
38.000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
76, 240 
0 

Inehe». 

0. 
.0012 
.0031 
.0051 
.0060 
.0084 
.0109 
.0115 
.0122 
.  (»213 
.0420 
.0542 
.0620 
.0600 
.077U 
.0850 
.0970 
.12 
.15 
.17 
.19 
.21 
.24 
.27 
.30 
.32 
.37 
.42 
.48 
.53 
.61 
.72 
.83 

1.00 

1.37 

1.60 

1.90 

Inch. 
0. 

0. 

Initial  load. 

.0006 

Elaaticlimitb 

\ 

\ 
1 

i 

( 

1 

.0411 

.0808 

Teniiile  strength. 
=  ID.  0  per  cent. 

Elongation  of  inch  sections,  ".15,  ".16,  ".19,  ".27»,  ".30»,  ".18,  ".18, 
".18,  ".16,  ".13. 

Diameter  at  fracture,  ".96.    Area,  .724  square  inch. 

Contraction  of  area,  27.6  i)er  cent. 

Fractured  4".95  from  neck.  Appearance,  granular,  85  per  cent; 
silky,  15  per  cent.  Opened  a  series  of  short  transverse  cracks  along 
surface  of  stein. 


EAILROAD  TRACK  EXPERIMENTS. 
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EAILROAD  TRACK  EXPERIMEHT& 

These  experiments  were  miide  during  the  month  of  October,  1893, 
on.  the  track  of  the  Chicago,  Burlington  and  Quincy  Eailroad  at  Haw- 
tbome,  111.,  with  the  cooperation  and  assistance  of  Mr.  F.  A.  Delano, 
^^perintendent  freight  terminals  of  that  road. 

The  experiments  consisted  of  measuring  the  depression  of  the  rails 
Glider  the  weights  of  different  classes  of  locomotives,  and  the  fiber 
^ti^esses  developed  in  the  base  of  the  rail. 

Two  weights  of  rails  were  experimented  upon;  a  66-pound  section 
^^d  a  75-pound  section. 

The  rails  rested  upon  oak  ties  supported  by  gravel  ballast  in  some 
the  experiments,  in  others  upon  cinder  ballast. 
The  track  selected  was  in  good  condition,  and  the  spikes  redriven 
^^fore  the  work  began. 

For  the  purpose  of  observing  the  depression  of  the  rails  bench  marks 
^^^ere  established  on  a  row  of  stakes  driven  alongside  the  rail  31  inches 
distant  from  it.  A  beam  carrying  a  micrometer  and  an  astronomical 
level  bubble  was  used  in  observing  the  depression  of  the  rail ;  first 
lueasuring  the  height,  using  a  point  on  the  outer  flange,  when  the  rail 
^as  unloaded,  and  repeating  the  observation  when  the  locomotive  was 
in  different  positions  with  reference  to  this  point,  making  the  observa- 
tions when  the  observed  point  was  directly  under  each  wheel,  and 
^hen  between  them  midway. 

This  constituted  one  class  of  experiments. 

In  another  class  a  preliminary  leveling  was  made  of  the  entire  rail 
and  parts  of  the  adjacent  ones;  then  the  locomotive  was  run  onto  the 
rail  and  while  in  one  position  the  leveling  was  repeated,  thus  showing 
t^he  depression  of  the  entire  rail  and  not  the  movement  of  one  point,  as 
in  the  first  described  experiments. 

The  comparative  rigidity  of  the  track  under  different  weights  of  loco- 
pnotives  and  different  wheel  bases  and  pressures  on  the  wheels  is  shown 
in  the  results,  the  behavior  of  the  two  weights  of  rails  and  the  relative 
siipporting  power  of  gravel  and  cinder  ballast  shown. 

In  one  case  a  tie  was  removed  and  the  behavior  of  the  rail  observed 
'inder  these  conditions. 

It  was  found  that  the  roadbed  in  the  vicinity  of  the  locomotive  was 
^^xisibly  depressed  and  that  the  bench  marks  were  within  the  influence 
^^  that  depression. 

«     Xt  was  x>ossible  to  detect  a  depression  of  the  roadbed  as  far  as  91 
^^ohes  from  the  locomotive  at  the  side  of  the  track. 

^  correction  for  the  depression  of  the  bench  marks  was  obtained  by 
^^ans  of  a  cantilever  supported  10  feet  from  the  track,  and  the  total 
^^pression  of  points  on  the  rails  was  also  determined  with  reference 
^^  the  cantilevers  in  some  of  the  experiments  instead  of  using  stakes. 
The  fiber  stresses  were  determined  in  the  base  of  the  rail  by  measur- 
^^C»  the  elongation  or  compression  of  the  metal  on  a  gauged  l^gth  of 
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5  inches  established  on  the  top  surface  of  the  outer  flange,  observing 
the  strains  when  the  wheels  were  directly  over  or  when  spanning  the 
ganged  length. 

The  observed  strains  are  recorded  on  the  diagrams,  and  the  computed 
stresses  per  square  inch  based  on  the  observed  strains,  assuming  a 
modulus  of  elasticity  of  30,000,000  pounds  per  square  inch  and  that  the 
fibers  in  the  base  were  strained  proportionally  to  their  distance  from 
the  neutral  axis  of  the  rail,  the  computed  stresses  referring  to  the  out- 
side fibers  most  remote  from  the  neutral  axis. 

It  will  be  observed  that  the  strains  and  the  computed  stresses  refer 
to  a  gauged  length  of  5  inches,  and  consequently  the  maximum  stresses 
may  be  somewhat  greater  than  those  shown,  considering  the  maximum 
bending  moment  to  be  directly  under  the  points  of  application  of  the 
loa<l. 

The  results  are  graphically  shown  on  the  series  of  twelve  diagrams 
following. 

Advanc>e  wave  determinations  were  made  on  the  66-pound  rail  on 
cinder  ballast  with  engine  No.  52G  Class  H,  at  station  No.  10,  under 
conditions  shown  on  diagram  No.  9. 

With  the  locomotive  slowly  approaching,  an  upward  movement  of 
the  rail  began  when  the  leading  truck  wheel  reached  station  No.  1^. 
The  wave  increased  while  the  locomotive  continued  to  advance,  and 
reached  a  maximum  of  '^0037  when  the  truck  wheel  was  over  station 
No.  5^.  Then  followed  a  sudden  depression,  and  the  height  of  the  rail 
was  reduced  to  the  normal  level  when  the  truck  wheel  was  over  station 
No.  6. 

The  trial  was  repeated,  with  the  result  of  showing  the  first  effect  to 
be  when  the  truck  wheel  was  over  station  No.  IJ  as  before,  maximum 
height,  '^0034,  when  the  truck  wheel  was  over  station  No.  6,  and 
reduc^  to  the  normal  height  at  station  No.  6j. 

The  distance  from  station  No.  10,  the  place  of  observation,  to  the  loco- 
motive when  the  upward  movement  of  the  rail  began  was  15  feet  in 
each  trial. 

When  the  crest  of  the  wave  was  .reached  the  locomotive  was  9  feet 
and  8  feet  on  the  first  and  second  trials,  respectively,  away  from  the 
station,  and  when  the  rail  was  reduced  to  its  normal  height  the  loco- 
motive was  8  and  7  feet,  respectively,  distant  from  the  station  of 
observation. 

The  i)osition  of  the  locomotive  when  the  upward  motion  of  the  wave 
first  reached  the  station  could  be  identified  with  considerable  precision, 
but  owing  to  an  appreciable  interval  of  time  being  necessary  for  the 
level  bubble  of  the  measuring  instrument  to  stop  and  reverse  the  direc- 
tion of  its  movement,  the  position  of  the  crest  of  the  wave,  as  well  as 
the  time  when  the  height  of  the  rail  was  returned  to  its  normal  level, 
could  not  be  so  well  defined. 

The  wave  length  was  probably  somewhat  less  than  the  observations 
showed. 

The  abruptness  with  which  the  direction  of  the  wave  motion  was 
changed  and  the  rail  returned  to  its  normal  level,  after  which  of  course 
it  was  depressed  below  the  normal,  was  a  very  striking  feature  in  the 
observations. 

Drawings  show  the  dimensions  of  the  two  rails  here  represented,  one 
a  66-pound  section,  the  other  a  75pound  section. 

Diagrams  Nos.  1  to  5  inclusive  show  experiments  made  on  the  main 
line  of  the  railroad,  track  No.  1,  the  north  rail  near  the  station  at  Haw- 
thorne» 


The  first  tbree  diigiiMg  Mkmm  "^lat  -ieriPt^^ifTiiva  -ic  loid  r.iiLL  antler  Limo- 
motiyes of  daas  H.  a» 4e»i^3siceii  iii  -liw:  r^^bi. 

The  engines  w«^iKd  LL^jJHif  p*HEiitL»  jojL  I±T.  h)«^  >>aiiiL>  eitli.  Tlie 
distribadon  oC  tiit  w^ti^a*  jf  ^iUHVTL  'Hl  *ii«»  'ii;krrum<w  Tlie  tot:iI 
wdghts  are  girea.  koMe  ^aut-bikiz  s  Tht^ste  7^^^!i.~:^  rHHi>a;r^  go  csieh.  side 
of  the  looomotiTe. 

On  diagram  Z^ol  1  are  *at»wT^  zji*t  i**T;r»^ti-nim.'*  mT  ;±e  nkil  ;&c  ;&  p«>uit; 
midway  ties  I^oSb.  1^  ^md  irK  «ic  ji?  a  L:^':^uii^  *>i:  j^  rui^Ii*^  n:«>ai  the  ead 
of  the  rafl.    All  dieoteerr^Ciiiu  7^6-t  «>  -rni^  .Kie  >:iii!i. 

The  engine  w:a$  wmm  abcati  .Aaii  ^?>r:n*Ht  w:  -Jiztirr.^  vh:Ie  theobser- 
Tations  were  bcin^  ma^ht^  z^  •titcc'-^^wi*  a.  b^mj:  uejsireii  wh«D.  each, 
wheel  soeoessiTeij  icae^fHi  a  >Hs:::»>a  •L^^^^-rlj  •>^'^r  :iiie  *c^aoQtrf obser- 
vation, measoreiBeB^'f  ,al»^  b^in;£  EiWfMi  wAien.  iii<-  4?^a«>a  w;ki  midwuj 
adjacent  wheida. 

The  obsenred  deprtiHaoj*  w«^sr»^  ^^derr'^L  ^>  a  b^iLirii  zii;^  k.  a  ^ake 
driyen  in  the  roadb^i  k^ntaii  'Mi  z:i*t  atift  •>€  ~ii»^  ir^rk.  -M  in«.'aes  tb^oi 
the  rail,  and  these  mtstaary^jb^nz.*  ji^^  «!i»rr>%r^i  j^ad  «a*>wii  bjr  a  line 
below  the  shaded  part  •><  ZAnt  4^i^j:nju  ^i^tix  et>rr^«:t3  the  obtserreii 
readings  for  the  depn»!>ia4i  «k  lAe  >Mii!a  !myriL  •>'S"ln^  y>  iZ3  pD>:xiinit]r 
to  the  weight  of  tke  ki!i>fntKi^«^ 

Diagram  Sol2Avw^  zhit  dft^r^bit^'.cL.^  '^f  ^be^  r^  mitier  the  wei;£lit 
of  an  oigine  of  the  ioamt  tii^^t^  zrvz  lljji^^f  p«:im«i^  beaTier  than  that 
shown  on  diagram  ^Sol  I. 

The  measarements  rcfrr  ^  jcarit.a  y  >.  I  >^-  y»>  t!»>cT«ctioa  is  neees- 
fiary,  as  the  bcBch  mark  w.k»  on  a  i^;k.rLr~eT«^r  ^^rp^rced  at  p#>inti^ 
beyond  the  zone  of  3«iL^Lc(fr  iiui  ifHit!e  oiT  ihe  l#>:t;a>  rLve. 

Diagram  Xol  Z  Aofw^  ihe  •i«^pr«t;*4H»>a  •>€  v^o*  ri^  it*  encire  len^h  and 
the  ends  oi  coptigMmi  r^Lla.  ^2ie  k>t»4n«.>:iT«^*i«!K:ip7ii.g  oae  portion  as 
thereon  siiown  with  rc£^iKi«:e  v>  'he  rLLi  aii«i  tifr^. 

On  diagram  Xol  4  are  ^ho^wu  ^«i»^  l''<<r  .«tr«^3$£>es  ^^  med.^^oi^i  on  the 
baae  of  the  rafl  at  tfaCLtva  y*x  14^.  ai.cv^T  ciea  >~'>i^.  I^  and  I>. 

The  metal  in  the  bai«e  of  zhn^  r.^1  ^^^  ia  a  ^t^^ce  of  teiL«i«:*a  as  the 
wheels  were  sacecsi^Tf^Iy  b^nnzbx  oT*r  *he  z^^in^«*d  I»rn2:th.  and  when 
the  ganged  leagth  was  becw«H»  -w'titti^rL*  tae  stetai  was  eicliiHr  in  a 
aeatral  conditMm  witi^ax  mtatf^u^yi-Ae  .^jr-^a  or  el.^  ander  a  :»tace  of 
eompression. 

Diagram  Xbu  5  sh»>ws  the  enrT*  •>f  d«ror%:*.*ioa  ander  anocher  type  ot* 
loeomotiwe. 

This  engine  had  w#  Itatiing  trutk  &«>r  Ikt^^kt.  bat  had  a  two-wht^e«l 
trailing  traek. 

in  the  position  it  o^enin^td  d  irinz  the  te:*t  the  ^^-^Zft^x  depres;»ioii  of 
tlie  rafl  oecorred  nnder  the  fi/r^*rd  drivers.  th«>  rail  pr*^?«enting  a  sharp 
aediTity  bdore  Ae  engine,  and  bey«/f*d  :h<r  joi  at  th^r  c»>anguoa:i  rail  rocje 
slightly  abowe  its  notmal  levrL 

Diagrams  Xos.  6  and  7  n^fi^r  to  a  7.>(^/(irid  <e<!"i«>n  in  the  m^uii  Iiiie« 
track  No.  4. 

Both  diagrams  ak>w  the  d«^r^r<^*ifrfi  of  the  raiL  the  obcservariocs 
bemg  made  at  stations  Nos.  ^  arid  17§.  ret^TpeitiTely. 
The  differenees  in  the  itnrvei*  of  de['r»-sj^tori  of  the  nil!  un*i«T  tae^e 

two  bmes  of  loeomoCiTes  are  f^Iearlv  *Lown.  ^I'bvo^h  rhe  chan^  iii 
he  wtafian  of  ob^iervatioo  wi;h  rerVrence  to  che  jocat  m^y 
4  the  ranks  <omevhat. 
'  ''»^.  8  to  lU  iri«  lT*iye,  r»-fer  to  orr^ervACiva-i  iiia»ie  oa  a 
f^ide  track  in  HairtLorTie  yar'L 
^  laid  on  eiiider  'rralla»t  a'rx>at  ^  incbe;?  d^epw 
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The  first  three  diagrams  show  the  depression  of  the  rail  under  loco- 
motives of  Glass  H,  as  designated  on  that  road. 

The  engines  weighed  110,000  pounds  and  125,000  pounds  each.  The 
distribution  of  the  weights  is  shown  on  the  diagrams.  The  total 
weights  are  given,  hence  one-half  of  these  weights  belongs  to  each  side 
of  the  locomotive. 

On  diagram  No.  1  are  shown  the  depressions  of  the  rail  at  a  point 
midway  ties  Nos.  18  and  19,  or  at  a  distance  of  26  inches  from  the  end 
of  the  rail.    All  the  observations  refer  to  this  one  point. 

The  engine  was  run  ahead  and  stopped  at  intervals  while  the  obser- 
vations were  being  made,  the  depression  being  measured  when  each 
wheel  successively  reached  a  position  directly  over  the  station  of  obser- 
vation, measurements  also  being  taken  when  the  station  was  midway 
acljacent  wheels. 

Q)he  observed  depressions  were  referred  to  a  bench  mark,  a  stake 
cLriven  in  the  roadbed  located  on  the  side  of  the  track,  31  inches  from 
tli«  rail,  and  these  measurements  are  corrected  and  shown  by  a  line 
below  the  shaded  part  of  the  diagram,  which  corrects  the  observed 
i^^adings  for  the  depression  of  the  bench  mark,  owing  to  its  proximity 
to  the  weight  of  the  locomotive. 

Diagram  No.  2  shows  the  depressions  of  the  rail  under  the  weight 
of  an  engine  of  the  same  class,  but  15,000  pounds  heavier  than  that 
^hown  on  diagram  No.  1. 

The  measurements  refer  to  station  No.  15^.  No  correction  is  neces- 
^^ry,  as  the  bench  mark  was  on  a  cantilever  supported  at  points 
beyond  the  zone  of  sensible  influence  of  the  locomotive. 

Diagram  No.  3  shows  the  depression  of  one  rail  its  entire  length  and 
the  ends  of  contiguous  rails,  the  locomotive- occupying  one  position  as 
thereon  shown  with  reference  to  the  rail  and  ties. 

On  diagram  No.  4  are  shown  the  fiber  stresses  as  measured  on  the 
base  of  the  rail  at  station  No.  14^,  midway  ties  Nos.  14  and  15. 

The  metal  in  the  base  of  the  rail  was  in  a  state  of  tension  as  the 
wheels  were  successively  brought  over  the  gauged  length,  and  when 
the  gauged  length  was  between  wheels  the  metal  was  either  in  a 
neutral  condition  without  measurable  strain  or  else  under  a  state  of 
compression. 

Diagram  No.  5  shows  the  curve  of  depression  under  another  type  of 
locomotive. 

This  engine  had  no  leading  truck  nor  tender,  but  had  a  two- wheeled 
trailing  truck. 

In  the  i)osition  it  occupied  during  the  test  the  greatest  depression  of 
the  rail  occurred  under  the  forward  drivers,  the  rail  presenting  a  sharp 
acclivity  before  the  engine,  and  beyond  the  joint  the  contiguous  rail  rose 
slightly  above  its  normal  level. 

Diagrams  Nos.  6  and  7  refer  to  a  75-pound  section  in  the  main  line, 
track  No.  4. 

Both  diagrams  show  the  depression  of  the  rail,  the  observations 
l>^ing  made  at  stations  Nos.  6J  and  17^,  respectively. 

Xhe  differences  in  the  curves  of  depression  of  the  rail  under  these 
t^o  types  of  locomotives  are  clearly  shown,  although  the  change  in 
Position  of  the  station  of  observation  with  reference  to  the  joint  may 
*^^Ve  modified  the  results  somewhat. 

Diagrams  Nos.  8  to  11,  inclusive,  refer  to  observations  made  on  a 
^^^^jpound  rail  in  side  track  in  Hawthorne  yard. 

'Xhis  track  was  laid  on  cinder  ballast  about  8  inches  deep. 

H.  Ex.  92 24 
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Nos.  8  and  0  show  the  depression  of  tlie  track  under  locomotives  oi 
Glass  H.  The  more  yielding  character  of  the  cinder  ballast  over  the 
gravel  of  the  preceding  test  is  clearly  shown. 

Locomotive  Ko.  480,  diagram  No.  8,  had  a  56inch  boiler,  and  the 
weight  of  the  engine  was  110,000  pounds,  whereas  locomotive  No.  526, 
on  diagram  No.  9,  had  a  60-iuch  boiler,  and  the  weight  of  its  engine 
was  125,000  pounds. 

The  test  illustrated  on  diagram  No.  9  was  n&ade  with  a  tie  removed, 
and  from  this  cause  atid  the  somewhat  heavier  engine  a  greater  depres- 
sion of  the  rail  was  observed  in  comparison  with  the  behavior  of  the 
track  as  illustrated  on  diagram  No.  8. 

The  tie  selected  for  removal  was  where  the  spacing  was  rather  closei 
than  usual,  excepting  joint  ties,  the  distance  from  center  to  center  ol 
ties  Nos.  9  and  11,  adjacent  ties  in  this  test,  being  only  33  inches ;  hence 
this  example  is  probably  not  an  exaggerated  instance  of  such  a  space 
as  might  occur  in  practice. 

Diagrams  Nos.  10  and  11  show  the  fiber  stresses  observed  at  sta- 
tions Nos.  16^  and  10,  both  series  of  observations  being  made  with  the 
same  locomotive. 

The  removal  of  tie  No.  10  raised  the  fiber  stress  firom  13,810  pounds 
per  square  inch  to  16,430  x)ounds  per  square  inch,  in  making  a  direct 
comparison  between  the  two  stations. 

In  the  examples  before  us  the  fiber  stresses  due  to  the  driving  wheels 
and  the  tender  wheels  are  approximately  proportional  to  the  load. 
The  leading  truck  wheels,  however,  give  proportionally  a  higher  aver- 
age fiber  stress  than  the  other  wheels. 

The  relative  greater  effect  of  the  leading  truck  wheels  over  the 
drivers  appeared  also  in  some  earlier  tests,  reported  in  Tests  of  Metals 
for  the  year  1889. 

With  conditions  so  variable  it  is  difiicult  to  arrive  at  refined  conclu- 
sions from  the  data  furnished  by  so  few  tests,  but  the  indications  make 
it  appear  disadvantageous  to  allow  an  abrupt  termination  of  the  load 
on  the  rail. 

It  is  expected  that  additional  tests  will  be  made  for  the  purpose 
of  showing  the  relative  severity  of  a  short  wheel  base  where  drivers 
are  used  alone,  and  with  leading  trucks  and  tenders  to  the  rear  of  the 
engine. 

The  disposition  of  the  weights  on  the  wheel  base  may  be  found,  in 
confirmation  of  the  present  indications,  to  exert  a  very  sensible  infla- 
ence  on  the  maximum  fiber  stresses,  as  well  as  the  gross  load  on  the 
rail,  and  exert  a  modifying  influence  on  the  locomotive  designs. 

Diagram  No.  12  shows  the  results  of  observations  made  to  determine 
the  correction  necessary  to  compensate  for  the  depression  of  the  bench 
marks  themselves  which  were  used  while  measuring  the  depression  of 
the  rails. 

For  this  purpose  a  cantilever  was  arranged  alongside  of  the  track, 
supported  at  its  nearer  point  10  feet  from  the  rail,  and  comparisons 
made  between  the  height  of  the  cantilever  and  stakes  at  the  side  oi 
and  31  inches  from  the  track;  the  stakes  representing  the  bench  marks 
used  in  the  earlier  experiments. 

On  cinder  ballast  that  part  of  the  roadbed  in  which  the  stakes  were 
driven  was  depressed  a  maximum  of  '^049,  and  on  gravel  ballast  the 
maximum  was  '^036. 

Wooden  stakes  and  iron  bolts  were  driven  different  depths  into  the 
roadbed  with  similar  results;  in  fact,  the  few  observations  which  were 
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Blade  showed  the  longer  stakes  to  have  been  quite  as  much  depressed 
as  the  shorter  ones  which  did  not  penetrate  the  cinder  ballast. 

Following  out  the  depression  of  the  roadbed  in  a  lateral  direction, 
on  cinder  ballast,  when  the  middle  driver  of  the  engine  was  abreast  the 
place  of  observation,  there  was  a  measurable  depression  at  a  distance 
of  9L  inches  from  the  rail. 

The  recovery  in  the  depression  of  the  roadbed  was  not  complete 
immediately  upon  the  removal  of  the  engine  from  that  vicinity. 

The  principal  part  of  the  recovery  at  once  t<ook  place;  the  remaining 
portion  of  the  depression,  however,  was  very  sluggish  in  returning. 
Tiie  length  of  time  required  to  effect  complete  resilience  was  not  deter- 
mined. One  observation,  however,  made  nine  minutes  after  the  load 
wHrS  removed  from  the  vicinity,  showed  the  resilience  then  incomplete. 
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BUILDING  MATERIAL. 

The  results  herewith  Mubinitted  form  a  part  of  a  general  series  of 
tests  ou  the  building  material  of  the  country,  which  is  intended  event- 
ually to  include  representative  material  from  each  St-ate  and  Territory. 

The  scope  of  the  tests  with  reference  to  stones,  as  outlined  in  an 
earlier  report  (see  Keport  of  Tests,  1890),  will  include  the  usual  com- 
pression tests  of  the  material,  also  transverse  and  shearing  tests,  and, 
furthermore,  researches  into  the  elastic  properties  under  the  influence 
of  compression  loads,  exposure  to  different  degrees  of  heat  in  a  dry 
atmosphere  and  in  the  presence  of  moisture. 

The  effect  of  chemical  treatment  will  also  be  observed. 

In  the  results  which  follow  may  be  seen  how  different  are  the  charac- 
teristics of  the  several  building  stones  which  have  been  examined,  and, 
as  the  investigation  proceeds,  the  significance  of  these  features  may 
become  better  known,  resulting,  it  is  lioped,  in  reaching  such  a  state 
of  knowledge  as  will  definitely  indicate  the  x)ecnliar  properties  of  each 
class  of  stones  and  show  what  features  contribute  toward  durability 
and  w^hat  are  unfavorable  ones. 

The  investigation  therefore  has  two  principal  objects  to  accomplish: 
First,  to  ascertain  the  strength  of  the  material  and  the  accompanying 
physical  phenomena,  and,  second,  to  acquire,  so  far  as  may  be  devel- 
oped, a  knowledge  of  the  durability  of  the  material  and  what  features 
distinguish  the  better  class  of  stones  over  those  which  experience  has 
shown  do  not  well  resist  deteriorating  influences. 

The  results  first  presented  are  compression  tests  made  on  cubes 
measuring  4  inches  on  each  side. 

Tlie  samples  were  dressed,  hammered,  or  ground  on  all  faces.  Before 
testing,  however,  the  compressed  surfaces  were  faced  with  a  thin  coat- 
ing of  plaster  of  paris  to  improve  the  surfaces  by  securing  a  better  dis- 
tribution of  the  compression  loads  over  the  material. 

In  the  details  of  the  tests  is  found  a  column  in  which  is  recorded  the 
load  under  which  the  specimen  developed  its  first  crack. 

The  time  when  this  first  crack  appeared  differed  considerably  with 
different  stones.  With  some  stones  cracks  began  to  develop  at  one- 
fourth  of  the  ultimate  resistance,  while  with  others  there  was  no  warn- 
ing of  imx>euding  rupture.  Simultaneously  with  the  first  crack  came 
complete  rupture. 

Generally  stones  which  commence  to  develop  cracks  early  are  char- 
acterized by  their  frequent  recurrence  as  the  loads  are  increased  and 
approach  the  ultimate  strength,  when  an  explosive  failure  occni*s  in  the 
case  of  hard  rocks,  a  more  gradual  fracture  taking  place  with  the  softer 
stones. 

The  prisms  4"  by  6''  by  24"  were  examined  for  elastic  properties 
under  compression  loads  applied  parallel  to  the  direction  of  the  long 
sides;  these  examples  were  also  used  for  the  coefficient  of  expansion 
determinations  and  the  effects  of  moisture,  after  which  they  are  to  be 
broken  by  transverse  loads. 

The  compressibility  of  the  stones  was  measured  by  means  of  the 
micrometer  shown  on  the  accompanying  photograph,  which  covered 
a  gauged  length  of  20  inches  on  the  specimen. 

The  ends  of  these  specimens  were  also  faced  with  plaster  of  paris 
and  a  careful  adjustment  made  of  the  specimen  in  the  testing  machine 
to  secure  a  uniform  distribution  of  the  loads  over  the  compressed  sur- 
faces. 
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Micrometer  observations  were  made  under  different  loads,  beginning 
with  an  initial  load  of  100  pounds  per  square  inch. 
''  Permanent  sets  were  determined  at  intervals,  and  the  behavior  of 
the  stones  noted  while  under  reduced  and  repeated  stresses. 

Stones  have  a  variable  modulus  of  elasticity,  the  rigidity  generally 
increasing  with  the  stresses. 

Two  values  of  the  modulus  are  computed  and  entered  in  the  tabula- 
tion of  the  results.  The  first  value  is  taken  between  two  lower  loads, 
the  second  between  two  higher  loads,  not,  however,  in  the  latter  case 
very  closely  approaching  the  compressive  strength  of  the  material. 

These  observations,  as  well  as  those  relating  to  the  coefficient  of 
expansion  by  heat  and  the  effects  of  moisture,  were  made  on  the  speci- 
mens intended  for  subsequent  test  with  transverse  loads. 

On  diagram  No.  1  is  graphically  shown  the  bebavior  of  different 
classes  of  stones  which  cover  the  range  of  elastic  properties  thus  far 
observed. 

The  most  rigid  stone  under  compression  loads  was  a  sample  of 
marble  (dolomite)  from  Tuckahoe,  N.  Y.  Stones  of  intermediate  rigid- 
ity were  several  granites  and  a  sample  of  North  Biver  bluestone, 
while  the  softest  grades  of  material  examined  were  represented  by  the 
sandstones. 

Numerically  the  Tuckahoe  marble  was  about  seven  times  as  rigid  as 
the  Kibbe  sandstone — ^that  is,  to  cause  an  equal  amount  of  compression 
the  Tuckahoe  marble  would  require  seven  times  the  load  placed  on  the 
Kibbe  standstone. 

On  diagram  No.  2  are  curves  of  compressions  of  a  group  of  granites, 
diagram  No.  3  showing  similar  curves  of  marble  and  limestones,  and 
diagram  No.  4  those  of  sandstones. 

Diagram  No.  5  shows  different  classes  of  stones.  The  curves  of  com- 
pression under  ascending  stresses  wl^en  these  loads  were  first  applied 
are  shown,  and  also  the  permanent  sets  which  were  then  developed. 
Additional  curves  show  the  behavior  of  the  stones  under  subsequent 
loads  both  with  ascending  and  descending  stresses. 

Stones  commonly  develop  permanent  sets  under  early  loads,  which 
gradually  increase  in  amount  as  higher  loads  are  applied. 

There  is  a  difference  between  the  curve  under  ascending  and  descend- 
ing stresses,  and  the  divergence  of  these  curves  from  the  same  path 
appears  to  depend  upon  the  maximum  stress  applied  in  each  case. 

The  higher  the  stress  the  wider  apart  are  the  two  curves. 

The  area  between  the  two  curves  of  ascending  and  descending 
stresses  represents,  it  is  supposed,  the  mechanical  work  absorbed  by 
the  internal  frictional  resistance  of  the  material.  Similar  curves  are 
shown  by  overstrained  iron  and  steel  bars,  but  from  this  condition 
there  is  a  tendency  to  recover. 

No  cases  of  recovery  of  stone  samples  have  yet  been  met,  although 
observations  have  not  extended  over  so  wide  an  interval  of  time  with 
this  material  as  in  the  case  of  experiments  with  iron  and  steel  bars. 

Following  the  measurements  of  the  longitudinal  compressibility  of 
the  stones,  the  micrometer  was  placed  on  the  samples  transversely  and 
the  lateral  expansion  determined.  The  ratio  of  lateral  expansion  to 
longitudinal  extension  or  compression  in  the  case  of  steel  has  been  found 
to  be  nearly  ^\^. 

Some  of  these  stones  have  a  higher  ratio  than  the  steel,  while  on  the 
other  hand  the  ratio  is  much  smaller  with  some  stones,  being  only  -^  for 
the  Cooper  sandstone. 
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The  following  are  the  compated  values  of  this  ratio  for  the  stonei 
thus  far  tested : 

Branford  granite | 

Milford  granite A 

Troy  granite fy 

Creole  marble 5^ 

Cherokee  marble ^ 

Etowah  marble sfi 

Kennesaw  marble s^ 

Southern  marble,  Marble  Hill s^ 

Tuckahoe  marble j^i 

Mount  Vernon  limestone { 

Cooper  sandstone 4i 

Maynard  sandstone i 

Kibbe  sandstone ^ 

Worcester  sandstone |Jf 

The  transverse  tests  were  made  with  the  stones  resting  on  end  sap- 
ports  19  inches  apart  and  loaded  at  the  middle  over  a  bearing  1  indi 
wide. 

The  modulus  of  rupture,  B,  was  computed  firom  the  formula  R=  ^^ 

Shearing  tests  were  made  with  the  stones  resting  upon  blocks  6 

inches  apart  and  loaded  upon  a  plunger  having  a  face  5  inches  wide; 

hence  the  clearance  between  the  sides  of  the  plunger  and  blocks  was 

one-half  inch  on  a  side. 

Before  the  shearing  strength  was  reached  tension  fractures  were 
developed  on  the  under  side  of  the  stone  midway  the  6-inch  free  span, 
and  there  were  instances  in  which  longitudinal  fractures  opened  in 
the  ends  of  the  stones,  corresponding  to  shearing  along  the  grain  in 
the  tests  of  timber. 

These  fractures  occurred  first,  the  direct  shearing  fractures  being  the 
final  ones. 

Modifications  in  the  arrangement  of  the  supporting  blocks  were  made 
and  endwise  movement  of  the  stone  restricted  by  firmly  securing  steel 
blocks  abutting  against  the  ends  of  the  stone.  The  manner  of  failure 
and  order  of  fractures,  however,  remained  as  in  the  first  instance. 

Photographs  follow  the  details  of  the'tests  illustrating  these  fractures. 

An  extended  series  of  observations  has  been  inaugarated  on  the  effect 
of  different  temperatures  and  exposure  to  moisture  on  the  expansion  or 
swelling  of  stones. 

The  transverse  specimens  were  prepared  with  small  plugs  in  one 
face,  20  inches  apart^  which  plugs  were  driUed  and  countersunk  for  the 
purpose  of  establishing  a  definite  gauged  length  which  could  be  subse- 
quently measured  while  the  stones  were  exposed  to  different  conditions. 

The  stones  were  immersed  in  cold  and  in  hot  water  baths  and  in  a 
hot-air  tank,  and  while  in  these  baths  their  gauged  lengths  were 
measured. 

A  reference  bar  for  comparison  of  length  was  kept  at  all  times  in  tbe 
cold-water  bath,  near  the  temperature  of  the  melting  point  of  ice. 

The  reference  bar  had  drilled  and  countersunk  holes  20  inches  apart, 
similar  to  the  stones. 
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A  micrometer,  mounted  on  a  frame  carrying  conical  points,  was  ased 
in  making  the  comparisons  of  lengths.  The  instmment  was  in  a  degree 
protected  from  rapid  changes  in  temperature  by  a  felt  covering. 

The  influence  of  temperature  changes  on  the  length  of  the  microme- 
ter was  eliminated  in  the  results  so  far  as  possible  by  making  a  number 
of  observations  alternately  on  the  reference  bar  and  on  the  stone — 
usually  five  on  each  were  taken — and  the  mean  of  these  readings  was 
accepted. 

The  highest  degree  of  accuracy  in  these  measurements  was  appar- 
ently obtained  while  the  stones  were  in  the  cold  water.  Here  the  stones 
and  the  reference  bar  had  the  same  temperature,  and  the  micrometer 
consequently  was  exposed  nearly  to  constant  temperature  conditions. 

The  variations  in  the  apparent  length  of  the  stones  as  compared  with 
the  reference  bar  were  within  one  one  thousandth  of  an  inch ;  hence 
the  mean  results  of  the  five  readings  were  believed  to  very  accu- 
rately establish  the  length  of  the  stones  at  this  time. 

While  in  the  hot  baths,  either  in  water  or  in  air,  the  opportunity  for 
accurate  measurements  was  less  favorable,  and  although  there  were 
instances  in  which  the  micrometer  readings  were  taken  with  no  greater 
apparent  variations  than  on  the  cold  stones,  generally,  however,  the 
micrometer  was  sensibly  afifected  by  temperature  changes  in  being  used 
alternately  over  the  cold-water  bath  and  then  the  hot  bath,  and  varia- 
tions in  readings  of  nearly  ".0020  were  encountered. 

From  the  progressive  manner  in  which  the  changes  in  the  length  of 
the  micrometer  occurred  during  most  of  the  experiments  it  is  believed 
that  the  final  results  indicate  the  length  of  the  stones  in  the  hot  baths 
with  an  error  of  less  than  one  one-thousandth  of  an  inch. 

A  series  of  diagrams  is  presented  illustrating  the  behavior  of  the 
stones  under  the  influence  of  the  hot  and  cold  baths  and  how  prolonged 
exposure  to  certain  conditions  afiect  their  dimensions. 

The  diagrams  have  curves  graphically  showing  the  changes  in  length 
of  the  stones,  which  are  also  figured,  giving  the  mean  results  of  the 
observations  in  ten-thousandths  of  an  inch. 

These  changes  in  length  refer  in  each  case  to  the  gauged  length  of 
about  20  inches,  as  defined  by  the  plugs  before  described. 

The  initial  readings  were  taken,  witli  few  exceptions,  on  the  stones 
before  entering  the  water  baths,  the  specimens  since  received  for 
testing  having  remained  in  the  open  air  exposed  to  ordinary  summer 
temperatures. 

The  columns  on  the  diagrams  headed  <' Treatment"  describe  what 
occurred  with  the  stones,  while  the  columns  headed  ^^Time"  and 
<^ Temperature''  state  the  interval  of  time  and  temperature  the  speci- 
mens were  exposed  to  tlie  condition  mentioned  in  the  first  column. 

The  total  effect  produced  was  an  expansion  when  the  curve  is  plotted 
above  the  datum  line;  a  contraction  when  below. 

Diagram  No.  1  shows  the  behavior  of  a  granite  specimen  from  Brand- 
ford,  Conn. 

When  measured  in  air  the  gauged  length  was20".0046,  and  this  was 
the  initial  or  zero  length  as  plotted  on  the  curve. 

After  immersion  in  water  in  the  storage  tank,  and  remaining  there  a 
period  of  eight  days,  the  stone  was  again  measured,  at  which  time  it 
was  found  ".0011  longer  than  at  the  first  measurement,  although  the 
temperature  was  lower  than  in  the  first  instance. 

The  stone  was  next  put  in  the  cold-water  bath,  and  after  a  period  of 
forty  hours  in  the  bath  the  gauge  length  measured  the  same  as  originally* 
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Next  followed  immersion  in  the  hot-water  bath,  and  after  six  hours 
time  the  stone  showed  an  expansion  of  '^0184.  When  subsequently 
cooled  to  340  F.  there  remained  a  permanent  expansion  of  'MMM3. 

At  a  later  x>eriod  the  stone  was  heat.ed  to  a  higher  temx^eratnre,  about 
415<^  F.,  the  expansion  appeared  to  be  ^^0576,  and  there  remained  a 
greater  permanent  set  than  before.  At  87^  F.  the  stone  was  '^0142 
longer  on  the  gauged  length  than  when  originally  measured. 

The  temperatures  of  specimens  in  the  hot-air  tank  are  defined  only 
approximately. 

Temporary  apparatus  was  employed  for  heating,  and  the  higher 
temperatures  were  reached  chiefly  for  the  purpose  of  ascertaining  the 
general  effect  of  these  temperatures  on  the  stones,  and  for  dispelling 
moisture  absorbed  while  in  the  water  baths. 

The  coefficient  of  expansion  for  this  and  the  other  stones  illustrated 
by  this  series  of  diagrams  was  computed  from  the  range  in  temx>era- 
ture  and  the  difference  in  lengths  between  the  two  readings  marked 
by  asterisks. 

The  contractions  in  length  under  descending  temperatures  were  used 
in  the  computations  on  account  of  permanent  sets  being  generally  devel- 
oped by  the  treatment  given  the  samples. 

In  the  specimen  of  Branford  granite  there  appears  to  be  evidence 
that  two  effects  have  resulted  from  exposure  to  the  baths. 

There  seems  to  have  been  a  slight  swelling  of  the  stone  when  first 
measured  in  the  cold  water  bath  at  34^  F.,  for  the  gauged  length  was 
the  same  as  when  first  measured  in  the  open  air,  notwithstanding  the 
reduction  in  temperature  of  36^  F. 

Then  after  exposure  in  the  hot- water  bath  its  length,  when  returned 
to  the  cold-water  bath,  was  greater  than  before,  and  a  still  greater  per- 
manent set  followed  its  exposure  to  the  hot-air  bath. 

From  these  indications  it  would  appear  that  both  the  absorption  of 
water  and  elevation  of  temperature  tended  to  cause  a  x>ermanent  expan- 
sion of  the  stone. 

The  following  sample  of  Milford  granite  showed  a  similar  behavior: 

After  having  been  heated  to  about  406^  F.  there  was  an  interval  of  a 
number  of  days  in  which  the  stone  remained  part  of  the  time  in  the 
open  air  and  part  of  the  time  iiir  the  storage  tank  of  water,  and  then 
followed  its  immersion  in  the  cold  and  hot  water  baths,  the  final  meas- 
urement being  taken  while  in  the  cold  bath. 

The  stone  finally  passed  through  the  range  of  temperature  from  34^ 
to  2120  and  returned  to  34^  without  additional  set. 

For  the  purpose  of  eliminating  the  effect  of  absorption  of  moisture,  a 
second  specimen  of  Milford  granite  was  prepared  and  placed  in  a  water- 
tight brass  case.  Tubulures  on  the  upper  side  of  the  case  gave  access  to 
the  gauged  length  of  the  specimen. 

This  specimen  was  observed  in  the  water  baths,  from  which  it  ap- 
peared there  was  a  slight  increase  in  length  or  permanent  expansion 
due  to  the  temperature  of  the  hot- water  bath. 

Too  much  reliance  can  not  be  placed  upon  these  indications,  which 
do  not  greatly  exceed  in  amount  the  possible  errors  of  observation; 
however,  the  apparent  behavior  of  the  stone  harmonizes  with  other 
observations  of  the  series,  and  therefore  inspires  confidence  in  the  reli- 
ability of  the  micrometer  observations. 

The  effect  when  this  stone  entered  the  cold  bath  was  to  diminish  its 
length  over  its  dimension  at  00^  F.,  whereas  the  duplicate  sample  was 
a  little  longer  the  first  time  in  the  cold  water  bath  than  when  in  the 
open  air  at  a  higher  temperature. 
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The  behavior  of  the  specimen  of  Troy  granite,  shown  on  diagram 
No.  4y  was  similar  to  the  first  Milford  granite  specimen. 

The  marble  specimen  from  the  Creole  Quarry  of  the  Georgia  Marble 
Company,  shown  on  diagram  No.  5,  was  heated  in  the  hot-air  tank  to 
the  temperature  of  about  460*^  F.,  and  slowly  cooled  in  the  tank  forthe 
purpose  of  ascertaining  the  amount  of  permanent  expansion  caused  by 
this  degree  of  heat,  checking  the  results  obtained  with  the  specimen 
from  the  Cherokee  Quarry  belonging  to  the  same  marble  company, 
shown  in  diagram  6. 

Each  of  the  marbles  shown  on  diagrams  Nos.  5,  6,  and  7  acquired 
large  permanent  expansion,  due  to  exposure  to  temperature  between 
400O  and  500o  F. 

Stones  shown  on  diagrams  Nos.  6  and  7  were  examined  after  exposure 
to  the  temperature  of  boiling  water,  and  at  this  stage  a  decided  per- 
manent set  had  developed,  but  the  higher  temperatures  of  the  hot-air 
bath  proportionately  appeared  to  give  greater  sets. 

These  preliminary  trials  will  be  supplemented  by  a  careful  examina- 
tion of  stones  after  exposure  to  different  temperatures  covering  the  full 
range  to  which  this  class  of  material  may  be  exceptionally  subjected. 
Investigations  of  this  nature  may  be  essential  in  order  to  understand 
the  relative  fire-resisting  qualities  of  stones. 

The  second  specimen  of  marble  from  a  quarry  belonging  to  the  Charles 
Biver  Stone  Company,  and  located  at  Marble  Hill,  Ga.,  was  tested  in 
an  hermetically  sealed  brass  case. 

The  permanent  expansion  which  this  stone  displayed  after  exposure 
to  the  temperature  of  boiling  water  added  further  confirmation  to  the 
indications  that  a  small  range  of  temperature  causes  an  expansion  of 
these  metamorphic  rocks  which  has  the  appearance  of  being  a  permanent 
change. 

Touching  upon  the  question  of  the  permanence  of  these  expansions — 
they  are  provisionally  so-called — a  critical  examination  of  the  lengths 
of  the  stones  after  the  lapse  of  a  longer  interval  of  time  than  covered 
by  these  experiments  will  be  necessary  to  demonstrate  whether  there 
is  a  tendency  to  recover  from  these  sets  or  not. 

Diagrams  Nos.  9  and  10  show  the  behavior  of  stones  from  Lee,  Mass., 
and  Tuckahoe,  N.  Y.,  both  of  which  are  dolomites. 

These  appear  to  be  very  slightly,  if  at  all,  expanded  by  the  absorp- 
tion of  water,  and  the  development  of  permanent  sets  is  much  less 
pronounced  than  in  the  marbles  just  described. 

How  far  these  results  are  dependent  upon  the  chemical  composition 
of  the  material  a  more  extended  number  of  tests  will  be  necessary  to 
establish. 

In  these  crystallized  rocks  the  marbles  acquire  much  greater  sets 
when  tested  over  these  experimental  ranges  of  temperatures  than  the 
dolomites. 

The  behavior  of  the  limestones  which  follow  on  diagrams  Nos.  11  and 
12  more  closely  resemble  the  dolomites  than  the  marbles  in  respect  to 
the  development  of  sets,  although  in  chemical  composition  these  lime- 
stones are  intermediate  between  the  two  classes  of  stones  mentioned  in 
respect  to  the  amount  of  magnesia  contained. 

The  Oolitic  limestone  on  diagram  No.  12  had  been  previously  experi- 
mented with,  and  on  the  earlier  occasion  the  coefficient  of  expansion 
appeared  to  oe  a  little  lower  than  here  determined. 

The  Monson  slate  shown  on  diagram  2?o.  13  also  showed  a  slightly 
lower  coefficient  of  expansion  when  that  was  examined  on  an  earlier- 
occasion.    Bei^ort  of  Tests,  1892,  contains  these  earlier  experiments. 
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The  slate  specimen  shows  a  more  uniform  behavior  over  the  range  of 
experimental  temperatures  than  the  stones  hereinbefore  described. 

After  exposure  to  the  hot- water  bath  it  returned  to  its  former  length 
when  placed  in  the  cold  bath ^  and  after  exposure  to  the  higher  tem- 
perature of  the  hot-air  bath  its  length  when  cooled  to  90^  F.  showed  a 
nearly  uniform  rate  of  contraction. 

Diagram  No.  14  shows  the  behavior  of  an  Oregon  sandstone  from  the 
Cooper  Sandstone  Quarry,  Douglas  County. 

This  stone  was  remarkable  for  his  behavioi  under  the  influence  of 
moisture. 

The  first  observation  on  the  gauged  length  was  made  after  it  had 
been  four  hours  in  the  cold-water  bath. 

The  measurements  were  repeated  again  after  a  further  interval  of 
forty  hours,  at  which  time  the  stone  had  expanded  ''.Ol.'^O,  the  tempera- 
ture in  the  meantime  having  remained -constant  at  349  F. 

It  was  then  placed  in  the  hot-water  bath,  and,  after  measurin^r, 
returned  to  the  cold  water,  when  the  length  had  increased  ''.0239. 

The  moisture  was  then  expelled,  in  part  at  least,  by  drying  the  stone 
on  a  screen  placed-  over  a  steam  boiler,  where  the  tem^ieratttre  of  the 
stone  reached  about  110^  F. 

This  drying  off  caused  a  reduction  iu  the  amount  of  the  set;  when, 
however,  the  stone  was  again  exposed  to  the  moisture  of  the  cold-water 
bath  the  action  of  the  water  was  renewed,  and  additional  swelling  of 
the  stone  went  on. 

At  the  expiration  of  twenty-two  hours  the  stone  in  the  cold-water 
bath,  at  34^  F.,  had  gained  so  much  that  it  was  longer  than  in  the  hot 
water  at  204°  F. 

At  the  end  of  fifteen  days,  without  change  in  temperature,  the  stoue 
appeared  to  have  reached  a  state  in  which  expansion  ceased,  an  addi- 
tional interval  of  twenty  hours  practically  showing  no  change. 

Then  followed  other  exposures  in  the  hot  water,  each  of  which 
appeared  to  increase  the  ability  of  the  stone  to  expand,  until  the  gauged 
length  had  been  increased  the  total  amount  of  '^0512. 

The  stone  was  then  heated  iu  hot  air  to  about  410o  p.  At  this  time 
two  opxK)site  influences  seemed  to  be  at  work;  there  was  the  dilatation 
due  to  the  heating,  and  the  contractile  effect  resulting  li*om  expelling 
moisture,  hence  the  total  expansion  on  the  gauged  length  was  only 
".0129  for  an  elevation  in  temi)erature  of  about  376°  F. 

A  decided  diminution  in  length  was  found  when  the  stone  had  oooled 
in  the  air. 

The  amount  of  set  was  reduced  from  ''.0512  when  last  in  the  cold 
water  to  ".0332,  its  present  length  in  air  at  80°  F. 

But  this  diminution  in  length  was  lost  when  the  stoue  was  again 
exposed  in  a  water  bath.  It  was  kept  in  the  storage  tank  one  hundred 
and  twenty-seven  hours,  then  placed  in  the  cold-water  bath,  where  it 
remained  three  hundred  and  ten  hours,  gradually  gaining  in  length 
until  the  expansion  was  ".0541. 

It  was  again  placed  in  the  hot-water  bath  and  returned  to  the  cold 
water,  then  went  into  the  storage  tank. 

The  value  of  the  coethcient  of  expansion  of  this  stone  remains  vague 
and  uncertain.  The  computed  value  based  on  the  last  observations  in 
the  hot-water  and  cold-water  bath  is  given  only  ns  an  approximation. 

Whereas  with  the  marbles  it  was  shown  that  the  effect  of  heating  was 
to  develop  a  decided  permanent  expansion,  moisture  producing  a  less 
marked  effect,  in  the  case  of  this  sandstone  moisture  causes  a  large 
expansion,  and  heat  diminished  the  permanent  set. 
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The  use  of  the  expression  ^^permanent  set"  in  connection  with  the 
ehavior  of  these  stones  seems  hardly  justifiable.  It  is  used,  however, 
a  the  conventional  sense,  meaning  the  residual  change,  or  what  remains 
f  the  temporary  effect  of  a  given  treatment  when  the  material  is 
eturned  to  a  former  state  of  temperature  or  condition. 

Further  investigations  will  be  uudertaken  for  the  purpose  of  ascer- 
aining,  if  possible,  why  heat  in  one  stone  increases  the  permanent  set 
Lud  in  another  diminishes  it. 

Experiments  will  be  continued  with  this  particular  sandstone. 

It  is  thought  that  the  sandstones  shown  on  diagrams  Nos.  15, 16, 
knd  17  were  each,  in  a  measure,  affected  both  by  heat  and  moisture. 

The  Olympia  sandstone,  shown  on  diagi-am  Ko.  19,  evidently  swells 
n  the  water  in  a  decided  manner. 

The  Potomac  red  sandstone  had  been  experimented  with,  and  the 
'esults  recorded  in  Keport  of  Tests,  1890. 

Its  behavior  indicated  a  very  slight  influence  from  either  heat  or 
Doisture  in  respect  to  causing  the  development  of  permanent  sets. 

The  prism  of  Dyckerhoft''s  cement  was  initially  measured  after  set- 
iug  one  day  in  air,  then  measured  after  fifteen  days  setting  in  water, 
md  again  after  remaining  sixty-eight  days  in  the  storage  tank. 

The  results  showed  an  expansion  in  each  case,  due  apparently  to  the 
kction  of  the  water  in  addition  to  the  dilatation  by  heat.  After  expos- 
ire  to  the  hot- water  bath  the  expansion  was  found  to  be  increased  in 
imount. 

This  specimen  was  set  in  water  and  examined  in  comparison  with  a 
luplicate  prism  set  in  air. 

The  duplicate  prism  was  first  measured  after  setting  fourteen  days 
Q  air,  and  the  measurement  repeated  after  a  further  interval  of  fifty- 
hree  days. 

The  contraction,  on  the  gauged  length  20''.0179,  which  occurred  dur- 
ig  this  interval  of  fifty-three  days,  was  ''.0128,  the  initial  and  final 
amperatures  being  70°  and  87°  F.,  respectively. 

Applying  a  correction  for  the  changes  in  length  due  to  change  in 
$iii])erature,  using  the  coefficient  ''.00000578,  it  would  appear  that  the 
Bt  contraction  was  ".0148. 
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NATURAL  STOVES. 
Compression  Tests. 

stones  from  the  Charles  JUver  Stone  Company,  Boston  Mass. 

[QuarrieH  li>cated  an  below  described.] 


G008 

6000 
6010 
6011 

6012 
6913 

6014 
6915 


6016 
6017 

6018 
6010 


6020 
6921 

6022 
6023 

6024 
6025 


IMineoiiious. 


Deiicription. 


Height,     ^•'ri'r^'"' 


surface. 


Se<«- 
tional 
area. 


MO. 


Milford    granite, 

ford,  Mass 

do 

do 

Brand  ford   granite, 

Brandford,  Conn 

do 

Troy  granite,  Troy, 

do!!!!!!!!!!!!!!!!!! 

H  a y  n  a r  d  sandHtono, 
East  Longmeadow, 
Mass 

do 

SJbbe  sandstone,  Kast 
Longmeadow,  Mass . . . 

do 

W  o  r  c  e  s  1 0  r  sandstone. 
East   Longmeadow, 
Mass 

do 

Southern  marble,  Mar- 
ble HUl.Ga 

do 

Tnokaboe  marble, 
Tuokahoe,N.r 

do 

do 


Jnehea. 

Inches, 

3.00 

4.01 

4.01 

4.05 
4.06 
4.08 

4.02 
4.03 

4.06 
4.03 

4.00 
3.00 

4.05 
4.02 

3.08 
3.98 

3.07 
3.08 

3.00 
3.08 

3.98 
3.08 

Inehet. '  Sq.  in. 


4.00 
4.00 

4.00 
4.01 

4.00 
3.00 
4.00 


4.00 
4.00 

4.04 
4.02 


4.05 
4.05 
4.10 

4.00 
4.04 

4.01 
4.03 


3.08 
3.08 

3.90 
3.08 


4.00 
4.01 

4.04 
4.04 


4.02 

4.02 

4.04 

4.02 

4.00 

4.02 

16.40 
16.44 
16.73 

16.24 
16.28 

16.24 
16.20 


15.80 
15.84 

15.88 
15.84 


16.00 
16.04 

16.32 
16.24 

16.16 
16.24 
16.08 


First 
crack. 


PoundM. 

263,000 
125.000 
200,000 

07.000 
111,000 

412,000 
382,000 


125,000 
142,000 

150,000 
164,000 


154,500 
146,000 

188.200 
186,  400 

08.000 
271.300 
300,100 


Ultimate  strength. 


Total. 


Pounds. 

417,400 
316,600 
430,600 

252, 700 
258,100 

467,200 
382,000 


166.500 
146,100 

150,800 
168,000 


154.500 
158,300 

188,200 
186,400 

188,100 
288,200 
300,100 


Per 

square 
inch. 


Pounds, 

25.451 
10,258 
25,738 

15,560 
15,854 

28,768 
A  580 


10,538 
9,223 

10,063 
10,663 


0,656 
9.860 

11,532 
11,478 

11,640 
17, 746 
10,223 


(iraintvfrom  the  Miiford  Pink  Granite  Company ^  Boston,  Mass, 

[Quarries  at  Milford,  Mass.  J 


Marks. 


Dimensions. 


Height. 


Coiupresse<l 
surface. 


Sec- 
tional 
area. 


Inches. 

Inches. 

Inches. 

8q.  in. 
16.28 

4.00 

4.01 

4.06 

4.03 

4.01 

4.06 

16.28 

4.01 

4.02 

4.01 

16.12 

First 
crack. 


Pounds. 
185,000 
108.000 
165,000 


Ultimate  strength. 


Total. 


Pounds. 
360.800 
810, 100 
254,000 


Per 

square 
inch. 


Pounds. 
22, 162 
10,047 
15.756 
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Granite  from  Ihe  Pigeon  Hill  Granite  Company,  Rookportf  Mass. 


No.  of 
test. 

MarkH. 

BimensionB. 

Sec. 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

CompresDed 
nurfaoe. 

ToUl. 

Per 

square 

inch. 

6870 
6871 
6872 

Inches. 
3.09 
3.98 
4.00 

Inehef. 
4.00 
3.98 
4.04 

Inches. 
4.04 
4.07 
4.03 

Sq.  in. 
16.16 
16.20 
16.28 

Pound*. 
94,000 
79,000 
86,000 

Pounds. 

287,200 
335,600 
334.100 

Pounds. 

20,716 
290,522 

Samples  6870, 6871,  and  6872  continued  cracking  at  frequent  intervals 
after  the  first  crack  occurred  until  the  ultimate  strength  was  reached. 

Marble  from  the  Georgia  Marble  Company,  Tate,  Ga. 


No.  of 
test. 


0926 
6927 
6928 
6029 
6930 
6931 
6932 
6933 


Name  uf  quarry. 


Creole .... 

do.... 

Cherokee . 

do.... 

Etowah — 
..:..do..... 
Kennesaw 
do 


DiraensiODS. 


Height. 


Incties. 

3.90 

3.99 

4.00 

4.00 

3.99 

4.00 

4.00 

3.99 

4.00 

4.00 

3.99 

3.99 

4.00 

4.01 

,4.00 

4.02 

Compressed 
surface. 


Inches. 
3.99 
4.00 
3.99 
3.99 
3.99 
3.99 
4.00 
4.00 


tional 
area. 

t 


Sq.  in. 
15. 92 
16.00 
15.90 
15.92 
15.96 
15.92 
16.04 
16.08 


First 
crack. 


Pounds. 
165,000 
248,200 
214, 100 
168,000 
226,900 
221,100 
122,  300 
172, 900 


Ultimate  strength. 


Total. 


Pounds. 
181,800 
248,200 
214, 100 
188,200 
226.900 
221,100 
134,000 
173,200 


Per 

st^uare 

inch. 


Pgntnds. 

11,420 
15,  512 
13.415 
11,822 
14,  217 
13.888 
8,354 
10,771 


Limestone  from  J>r,  A.  G,  Lovell,  Mount   J'ernon,  Ky. 
[Quarries  ut  Mount  Vernon,  Ky.J 


No.  of 
test. 


6899 
6900 
6001 
6902 
6903 
6904 
6905 
6006 
0907 


Mu'ks. 


I.. 

I... 

I.. 

ir . 

II. 
II  . 
Ill 
III 
III 


Dimensions. 


Height. 


Inches. 
3.98 
3.89 
4.07 
3.99 
4.04 
4.04 
4.03 
3.09 
4.02 


Compressed 
surface. 


Inches. 
4.03 
3.99 
3.99 
4.11 
4.10 
4.00 
4.01 
4.04 
4.02 


Iixehes. 
4.12 
4.00 
4.05 
4.02 
4.01 
4.07 
4.07 
4.06 
4.01 


Sec- 
tional 
area. 


Sq.  in. 
16.60 
15.96 
16.16 
16.52 
16.44 
16.28 
16.32 
16.40 
16.12 


First 
orack. 


PoundM. 
41,000 
78.000 

116,000 
81,000 
92,000 
94,000 

101,000 
56.000 
98,000 


Ultimate  strength. 


Total. 


Pounds. 
87,100 
98,900 
186.900 
160,300 
118,800 
151. 100 
108,000 
103,  400 
107,700 


Per 

square 

inch. 


Pounds. 
5.247 
6,197 

11,560 
9,703 
7,220 
9.281 
0,618 
0,305 
6,681 
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Sandstone  from  the  Cooper  Sandstone  Quarry,  Douglas  County,  Oreg. 


No.  of 
test. 

• 
Marks. 

6940 
6941 
6042 

I 

11 

Ill 

Dimensions. 

Sec- 
tional 
area. 

First 
craok. 

U  Itimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

sqaare 
inch. 

iTieheM. 
4.01 
3.99 
4.03 

IneheM. 
4.05 
4.10 
4.02 

IneheM. 
4.15 
4.04 
4.17 

8g.  in. 
16.81 
16.56 
16.76 

PoundM. 
250,000 
151,000 
234,000 

PoundM. 
250,800 
235,200 
274, 300 

PoundM. 
14,920 
14,203 
16,366 

Sandstone  from  the  Olympia  Sandstone  Quarry ,  Olympiaf  Oreg. 


Xo.  of 
te.><t. 

Marks. 

Dimensions. 

Sec. 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

7175 
7176 
7177 

IneheM. 
4.02 
4.03 
4.05 

IneheM. 
4.05 
4.07 
4.02 

IneheM. 
4.04 
4.03 
4.04 

8q.  in. 
16. 3G 
16.40 
16.24 

PoundM. 
154,000 
105,000 
202,900 

PoundM. 
219,900 
197,800 
202,900 

PoundM. 
13, 441 
12.061 
12,494 

Sandstone  from  the  Chuekanut  Quarries,  ChucJcanut  or  Whatcom,  Wash. 


Ko.of 
test. 

Marks. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

7178 
7179 
7180 

Inches. 
3.99 
4.09 
4.20 

IneheM. 
4.22 
4.13 
4.21 

IneheM, 
4.20 
4.20 
4.23 

Sq.in. 
17.72 
17.35 
17.81 

PoundM. 

179,000 
183,000 
192,000 

PoundM. 
182, 100 
221.900 
197,700 

PoundM. 
10,276 
12,790 
11,100 

NATURAL  STONES. 


COMPEESSITE   ELASTIC   PROPERTIES. 
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ITATUEAL  STONES. 

Brandpord  Granite,  from  Brandford,  Conn. 

No.  6960. 
Length,  24''.02. 

Sectional  area,  6^.07  x  4".08=24.76  square  inches. 
Weight,  55f  pounds =162  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


In  gauged  length. 


Total. 


Poundt. 

2,470 

4.B52 

9,904 

14,850 

19,808 

24,700 

37, 140 

49. 520 

01,900 

74.280 

86.660 

99,040 

111,  420 

123,800 

136,180 

148,560 

160,940 

173.  320 

148,560 

123, 800 

99,040 

74,280 

49, 620 

24,760 

24.760 

49,  520 

74,280 

99,040 

123,800 

148.560 

173, 320 

185.  700 

198, 080 

210, 460 

222,840 

235, 220 

222,840 

196,080 

173. 320 

148,560 

123,  sod 

99,040 

74.280 

49, 520 

24.760 

24,760 

49, 520 

74,280 

99.040 

123,800 

148,560 

173, 320 

198,080 

173,  320 

198,080 

173, 320 

198,060 

173,320 

148,560 


Per  square 
inch. 


Pounds. 

100 

200 

400 

000 

800 

1,000 

1,500 

2,000 

2,500 

3,  COO 

3.500 
.  4,000 
4,500 
5.000 
5,500 
6,000 
6,500 
7.000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
1.000 
2,000 
3,000 

4,  (KM 
6,000 
6.000 
7,000 
7.500 
8,000 
8,500 

9,000 
9,5U0 
9.000 
8,000 
7.000 
6,000 
5,000 
4,000 
3,000 
2,000 
1.000 
1,000 
2.000 
3,000 
4.000 
5,000 
6.000 
7,000 
8,000 
7,000 
8.000 
7,000 
8,000 
7.000 
6,000 


Compres- 
sion.      I 


Inch. 

0. 
.0004 
.0012 
.0020 
.  0026 
.0032 
.0045 
.0057 
.0070 
.  0U82 

.0094 
.0105 
.0117 
.0128 
.0139 
.0152 
.0164 
.0175 
.0156 
.0134 
.0112 
.0091 
.0066 
.0038 
.0033 
.0059 
.0084 
.0107 
.0131 
.0153 
.0175 
.0186 
.0197 
.0208 

.0220 

.0232 

.0224 

.0204 

.0183 

.0163 

.0141 

.0118 

.0094 

.0069 

.0042 

.0036 

.0062 

.0088 

.0111 

.0134 

.0157 

.0179 

.0201 

.0181 

.0201 

.0182 

,0201  + 

.0182 

.0163 


.S^-t. 


Inch. 
0. 


.0004 


.0006 


.0007 
.'6608 
.6069' 


.0011 


.0012 


0012 


0013 


Remarks. 


Initial  load. 


E=8,333,300  pounds  between  1,000  pounds  and 
3,000  pounds  per  square  inch. 


E=9,090,900 pounds  between  7,000  pounds  and 
9,000  pounas  per  square  inch. 

Chips  flaked  off  two  comers. 


394      BUILDING   MATERIAL — NATURAL   STONES   AND  BRICKS. 

No.  6960— Continued. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

FerBqnare 
inch. 

Compres- 
sion. 

oCt. 

Pounds. 

123,800 
99,040 
74,280 
99,040 
74,280 
99,040 
74,280 
49,520 
24,760 
24,760 
24,760 

Pounds. 
5,000 
4.000 
3,000 
4,000 
3,000 
4,000 
3,000 
2,000 
1,000 
1,000 
1,000 

Inch. 
.0140 
.0117 
.0094+ 
.0116 
.0094 
.0116 
.0094+ 
.0071 
.0042 
.0037 
.0037 

Jneh. 

• 

.0014 
.0014 
.0014 

Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  5^'\ 


AppUed  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  square 
inoh. 

Lateral 
expansion. 

Set. 

Pounds. 
2,476 

99,040 
108,080 

99,040 

99,040 
198,080 

99,040 

Pounds. 
100 
4,000 
8,000 
4,000 
4,000 
8,000 
4,000 

Inch. 

0. 

.0006 
.0013 
.0007 
.0007 
.0013+ 
.0007+ 

Ineh» 
0. 

m 

Initial  load. 

Test  discontinued. 

0. 

0. 
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MiLFOBD  GBANITB,  FBOM   MiLFOBD,  MASS. 

,  No.  6959. 
Length,  23".98. 

Sectional  area,  6''.06x4".06 =24.60  square  inches. 
Weight,  55^  pounds =162.5  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  IomIh. 


Total. 


Pottiuft. 

2.460 

4,020 

0,840 

14,760 

19,680 

24,600 

36,900 

49, 200 

61,500 

73,800 

86,100 
98.400 
110.700 
123,000 
135,300 
147,600 
159,900 

172,200 

147,000 

123.000 

98,400 

73.800 

49,200 

24,600 

24,000 

49,200 

73,800 

98,400 

123,000 

147,600 

123,000 

08,400 

73,800 

49,200 

24,600 

24,600 

49,200 

73,800 

98,400 

73,800 

49,200 

24,600 


Per  M  nare 
incn. 


Pounds. 
100 
200 

400 
600 
800 
1.000 
1.500 
2. 000 
2,500 
3.000 

3,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 

7.000 
6,000 
5,000 
4.000 
3,000 
2,00(> 
1.000 
1,0U0 
2,000 
8,000 
4,000 
5,000 
6.000 
5.000 
4,000 
8,000 
2,0U0 
1,000 
1,000 
2.000 
3.000 
4.000 
3,000 
2.000 
1.000 


Id  ganged  length, 

Kemarka. 

Compres- 

SiOQ. 

Set. 

Inch. 
0. 
.0006 

Inch. 
0. 

Initial  loatl. 

£=5,683,800  ponnda  between  1,000  pounda  and 
3.000  poundis  per  square  inch. 

Chips  flew  off  one  oomer. 
£=^7.843.100  iiounda  between  4,000  pounds  and 
6,000  pounds  per  square  inch. 

.0020 

. 

.0031 

.0042 

.0052 
.0076 

.0009 

.0090 
.0115 

.0014 

.0131 
.0147 

.0017 

.0160 
.0174 

.0020 

.0188 
.0201 

.0021 

.0216 
.0229 

.0025 

.0242 

.0221 

.0198 

.0174 

.0148 

.0118 

.0081 
.0068  ' 

.0026 

.0107 

.0139 

.0166 

.0193 

.0218 

.0196 

.0173 

.0147 

.0118 

.0080 
.0068 

.0026 

.0107 

.0138 

.0166 

.0143 

.0115 

.0078 

.0026 
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Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  5^^^ 


Applied  loads. 

In  (Kaaged  length. 

*                ■        .             -1 

Remarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pound*. 

2.460 

49.200 

98.400 

147,600 
98,400 
49,200 
49.200 
98,400 

147.600 
98.400 
49,200 

147,600 

147,600 
49,200 
98,400 

147,600 
98,400 
49,200 

Pound*. 
100 
2,000 
4,000 
6,000 
4,000 
2,000 
2.000 
4,000 
6.000 
4,000 
2.000 
6.000 
6,000 
2,000 
4,000 
6,000 
4,000 
2,000 

Inch. 

0. 

.0002 
.0005 
.0009 
.0006 
.0004 
.0003 
.0006 
.0009 
.0006 
.0003^ 
.0010 
.0010 
.0003+ 
.0006 
.0010 
.0006+ 
.0004 

Inch. 
0. 

IniUol  load. 

* 

Test  discontinued. 

.0001 

.0001 
.OUOl 
.0001 

.0001 

MiLFORD  Granite,  from  Milford,  Mass. 

No.  6989. 

Length,  24".02. 

Sectional  area,  6".00x3".99=23.94  square  inches. 

Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pound*. 

2,394 

4,788 

9,576 

14. 364 

19. 152 

23.940 

47,880 

71,820 

05,760 

119.  700 

95,760 

71,820 

47,880 

23,940 

2.394 

23,940 

47,880 

71. 820 

95,760 

119, 700 

143,640 

167,580 

191,  520 

215, 460 

500,000 

Pound*. 

100 

200 

400 

600 

800 

1,000 

2.000 

3,000 

4,000 
6,000 
4,000 
3,000 
2.000 
1,000 
100 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

24,644 

Inch. 

0. 

.0003 
.0009 
.0015 
.0021 
.0028 
.0056 
.0066 

.0112 
.0137 
.0115 
.0095 
.0071 
.0044 

Inch. 
0. 

Initial  load. 

£  --  7,692,300  pounds  between  1,000  pounds  and 
3,000  ponuas  i>er  square  inch. 

£  =  9.523,800  pounds  between  8,000  pounds  and 

9,000  pounds  per  square  inch. 
Ultimate  strength. 

.0001 
.0004 
.0007 

.0009 

.0010 

.WHO 
.0065 
.0090 
.0113 
.0136 
.0161 
.0183 
.0206 
.0229 

.0013 
.0015 
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Troy  Granite  from  Troy,  N.  H. 

No,  6961. 
Length,  WM. 

Sectional  area^  6'^03  x  4'^04  =  24.36  square  inches. 
Weight,  55|  ponnds  =  164.7  pounds  per  cubic  foot. 
Gauged  length,  20". 


Api'lied  load». 


I. 


Total. 


Pounds. 
2,436 

4,872 
9,744 
14, 616 
19,488 
24,360 
36,  540 
48.720 
60,900 
73,080 

85,260 

07,440 

109,620 

121,800 

133,980 

146. 160 

158,340 

170,520 

146,160 

121,800 

97,440 

73,080 

48,720 

24,360 

24.360 

48,720 

73, 080 

07,440 

121,800 

146,160 

170,520 

121,800 

73.080 

24,360 

24,360 

73,080 

121,800 

170, 520 

182,700 

194,880 


207, 
219, 
231, 
243. 
219, 
194. 
170, 
146. 
121, 

»7. 

73, 

48, 

24, 

24, 

48, 

73, 

97, 

121. 

146, 

170, 

194, 

219, 

170, 

121, 

73. 

24, 


060 
840 
420 
600 
240 
880 
620 
160 
800 
440 
060 
720 
860 
360 
720 
080 
440 
800 
160 
520 
880 
240 
520 
800 
080 
360 


Per  (iqufire 
inca. 


Pounds. 

100 
200 
400 
600 
800 
000 
500 
000 
500 
000 


3 
4 
4 

5 
5 
6 
6, 
7 
6 
5 
4 
3 
2 
1 
1 
2 
3 
4 
5 
6 
7 
5 
3 
1 
1 
3 
5 
7 
7 
8, 

8 
0 
0 

10 
9 

8 
7 

6 
5 
4 
3 
2 
1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
7 
5 
8 
1, 


500 
000 
500 
000 
500 
000 
500 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
500 
000 

500 
000 
500 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


III  gauged  length. 


Coiupres- 
sion. 


Inch, 

0. 

.0010 
.0030 
.0049 
.0064 
.0079 
.0110 
.0137 
.0160 
.0182 

.0201 
.0219 
.0236 
.0252 
.0269 
.0285 
.0301 
.0317 
.0294 
.0268 
.0240 
.0210 
.0175 
.0127 
.0109 
.0156 
.0195 
.0228 
.0258 
.0289 
.0317 
.0269 
.0211 
.0129 
.0112 
.0198 
.0264 
.0322 
.0335 
.0349 

.0363 
.0379 
.0394 
.0411 
.0389 
.0365 
.0342 
.0316 
.0289 
.0260 
.0227 
.0191 
.0143 
.0122 
.0170 
.0208 
.0242 
.0274 
.0.302 
.0330 
.0358 
.0385 
.0340 
.0288 
.0227 
.0144 


Remarks. 


Set. 


Jneh. 
0. 


.0019 

.6629" 

.0634' 


.0040 

.6044' 

.0647* 


.0052 


.0054 


.0059 


.0062 


Initial  load. 


£  — 4,545, 400poimds  between  1,000  pounds  and 
3,000  poanas  per  square  inch. 


£--7,092,300poaBda  between  7,000 pounds  and 
9,000  ponnds  per  square  inch. 

Chips  flaked  off  at  one  comer. 


.0065 


.0067 
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Lateral  expansion  under  endwise  compressive  loads. 
Transverse  gauged  length,  .5^'^ 


Applifld  loads. 


Foundt. 
2,436 
121,800 
219, 240 
121,800 
121,800 
219,240 
121, 800 
121,800 
219,240 
121,800 


Per  Miiarc 
inch. 


Pound§. 
100 
5,000 
9,000 
5,000 
5,00i) 
9,000 
5.000 
5,000 
9,000 
5,000 


In  gauged  length. 


Lateral 
expansion. 


Jneh. 
0. 

.0000 
.0017 
.0012 
0009 
.0018 
.0012 
.0009+ 
.0018 
.0012 


Set. 


Inch. 

0. 


0. 


.0001 


Ketuarks. 


Initial  load. 


■  \ 


.0001      Test  disoontinued. 
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MiLFORD  Pink  Granite  from  Milpord  Pink  Granite  Company, 

Boston,  Mass. 

No.  6877. 

Length,  24".05. 

Sectional  area,  6'^03x4''.03=24.3  sqaare  inches. 
Weight,  54f  poand8=161.9  poands  per  cubic  foot. 
Ganged  length,  20''. 


Applied  loads. 


Total. 


Pounds. 

2,430 

4,8<K) 

9,720 

14.580 

19,440 

24,300 

29,160 

84.020 

38,880 

43.740 

48,600 

58.320 

68,040 

77,760 

87,480 

97,200 

106,020 

116, 640 

126,360 

136,060 

145.800 

48,600 

97,200 

145.800 

97,200 

48,600 

155.520 

165,240 

174,960 

184,680 

194,400 

204,120 

213,840 

223,560 

233,280 

243,000 

58,320 

2,430 

48.600 

97.200 

145,800 

194,400 

145,800 

97.200 

48,600 

48.600 

97,200 

145.800 

97,200 

48,600 

48,600 

97,200 

48,600 

48,600 


Per  square 
incn. 


Pounda. 

100 

200 

400 

600 

800 

1.000 

1,200 

1,400 

1.600 
1,800 
2,000 
2.400 
2.800 
3,200 
3,600 
4,000 
4,400 
4,800 
5,200 
5,600 
6,000 
2,000 
4.000 
6,000 
4,000 
2,000 
6,400 
6.800 
7,200 
7.600 
8,000 

8.400 
8,800 
9,200 
9,600 

10,000 
2,400 
100 
2,000 
4,000 
6,000 
8,000 
6,000 
4,000 
2,000 
2,000 
4,000 

•6,000 
4,000 
2,000 
2,000 
4,000 
2.000 
2.000 


In  ganged  length. 


Compres- 
sion. 


Inch. 

0. 

.0007 
.0018 
.0029 
.0039 
.0060 
.0059 
.0068 

.0077 
.0086 
.0095 
.0112 
.0127 
.0142 
.0156 
.0171 
.0183 
.0196 
.0208 
.0220 
.0233 
.0115 
.0178 
.0234 
.0185 
.0127 
.0244 
.0256 
.0267 
.0278 
.0289 

.0302 
.0312 
.0323 
.0334 
.0344 


.0122 
.0185 
.0240 
.0293 
.0247 
.0196 
.0136 
.0122 
.0186 
.0242 
.0193 
.0134 
.0124 
.0187 
.0181 
.0124 


Set. 


Inch, 
0. 


0006 


0012 


.0021 


0026 


.0026 


0027 


.0034 


.0031 


.0031 


.0032 


Kemarks. 


InitUl  load. 


£  =  5,128,000  pounds  between  1,000  poands  and 
2,000  pounos  per  square  inch. 


£=7,272,700  i>otudM  between  6,1)00  pounds  and 
8,000  pounds  per  square  inch. 

Snapping  sound.    Small  pieoes  flaked  off  top. 


Bested  15  hours  under  this  load. 


.0032    I 

.0032    '  Test  discontinued. 


This  8x>ecimen  used  in  transverse  test  No.  203. 


400    building  material — natural  stones  and  bricks. 
Granite  from  Pigeon  Hill  Granite  Compant,  Bogkport,  Mass. 

^o.  6876. 
Length,  24". 

Sectional  area,  6'^06x4".01=:24.3  sqaare  inches. 
Weight,  54:J  pound8=161.5  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Founds. 

2,430 

4,860 

9,720 

14.580 

19. 440 

24.3U0 

29.160 

34,020 

38,880 

43. 740 

48.  GOO 

58,320 

68.040 

77,760 

87.480 

97,200 

106,920 

116, 640 

126,360 

136,080 

]  45,  800 

48.600 

97,200 

145,800 

97.200 

48,600 

155, 520 

165, 240 

174.960 

184,680 

194,400 

48,600 

97,200 

145,800 

194,400 

146,800 

97.200 

48,600 

204.120 

213, 840 

223,560 

233.280 

243,000 

194,400 

145,800 

97,200 

48.600 

48,000 

97,200 

145, 800 

194. 410 

243.000 

252.  720 

262,440 

272,160 

281,880 


291.600 
243,000 
194,400 
145,800 
97,200 
48,600 


Per  sqaare 
incn. 


Pound*. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 
1,800 
2,000 
2,400 
2,800 
3,200 
3,600 
4,000 
4,400 
4,800 
5,200 
5,600 
6,000 
2,000 
4,000 
6,000 
4,000 
2,000 
6,400 
6.800 
7,200 
7,600 
8,000 
2,000 
4,000 
0,000 
8,000 
6,000 
4,000 
2,000 
8,400 
8,800 
9,200 
9,600 
10,000 
8,000 
6,000 
4,000 
2,000 
2,000 
4.000 
6.000 
8,000 
10.000 
10,400 
10, 800 
11,200 
11,600 


12.000 
10,000 
8,000 
6,000 
4,000 
2.000 


In  gauged  length. 


Compres- 
sion. 


Jneh. 
0. 

.0002 
.0010 
.0017 
.0025 
.0031 
.0038 
.0044 

.0051 
.0057 
.0063 
.0075 
.0085 
.0093 
.0100 
.0116 
.0125 
.0134 
.0144 
.0153 
.0162 
.0065 
.0116 
.0162 
.0120 
.0071 
.0172 
.0181 
.0190 
.0199 
.0208 
.0066 
.0117 
.0164 
.0209 
.0167 
.0123 
.0075 
.0217 
.0226 
.0235 
.0243 
.0253 
.0213 
.0170 
.0125 
.0075 
.0068 
.0119 
.0165 
.0210 
.0253 
.0261 
.0270 
.0280 
.0288 


.0297 
.0258 
.0216 
.0175 
.0129 
.0078 


Set. 


Inch, 
0. 


.0002 


0004 


.0006 


.0009 


0009 


.0011 


.0011 


.0011 


.0013 


Remarks. 


Initial  load. 


£=6,666,700    pounds  between   1,000  pounds 
and  2,000  pounds  per  square  inch. 


Snapping  sound,  but  no  cracks  in  sight. 
E  —  9,523,800  pounds  between  10.000  poonda 
and  12,000  pounds  per  square  inch. 
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No.  6876— Continued. 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  aoaare 
iacn. 

Coroprea- 
aion. 

Set. 

Pound*. 

48,600 

97.200 

145,800 

194.400 

243, 000 

194,400 

145.800 

97,200 

48,600 

Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
8,000 
6,000 
4.000 
2,000 

Inch. 
.0070 
.0122 
.0168 
.0213 
.0255 
.0215 
.0173 
.0128 
.0078 

Inch. 

Test  discontinued. 

.0015 

f 


This  specimen  used  in  transverse  test  Ko.  205. 

Georgia  Marble  from  Creole  Quarry. 

No.  6967. 
Length,  23".93. 

Sectional  area,  6''.02  x  4'^02  =  24.2  sqaare  inches. 
Weight,  67  pounds  =  170  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Kamarks. 

Total. 

Per  sqaare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

2,420 

4,840 

9,680 

14,520 

19.360 

24,200 

48,400 

72,600 

96,800 

121.000 

145,200 

121,000 

96,800 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

96,800 

121,000 

145, 200 

169,400 

48.400 

24,200 

10,360 

14,520 

9,680 

4,840 

2,420 

4,840 

9.680 

14.520 

19,360 

24,200 

48,400 

24,200 

Pounds. 

100 

200 

400 

600 

800 

1.000 

2,000 

8,000 

4.000 
5,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

1,000 

^neh. 
0. 

.0002 
.0006 
.0011 
.0017 
.0024 
.0058 
.0088 

.0113 
.0138 
.0163 
.0144 
.0126 
.0106 
.0084 
.0057 

Inch. 
0. 

IniUal  load. 

£      6,896,500  pounds   between  1.000  pounds 
and  3,000  pounds  per  square  inch. 

E  =  9,090,900  between  5,000  pounds  and  7,000 
pounds  per  square  inch. 

• 

.0003 
.0008 
.0009 

.0011 
.0013 

.0015 

.0053 
.0080 
.0103 
.0124 
.0143 
.0164 
.0186 

.0089 
.0060 
.0058 
.0045 
.0036 
.0024 

.0017 

.0023 
.0033 
.0040 
.0048 
.0056 
.0084 
.0058 

.0017 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  ganged  length,  5^'^ 


Applic 
Total. 

id  loads. 

Per  snaare 
incii. 

In  gauge 

Lateral 
oxpauHioQ. 

Inch. 

0. 
.  0005 
.OUIO 
.0014 
.0010 
.0006 

d  length. 
Set. 

Remarks. 

Poundt. 

2.420 

48,400 

PoundM. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 

Inch, 
0. 

Initial  load. 

* 

Test  discontinued. 

96,800 

145, 200 

96,800 

48,400 

2.420 

0. 

145,200 

.0014 

2,420 

0 

Georgia  Marble  from  Cherokee  Quarry. 

No.  6968. 

Length,  23".97. 

Sectional  area,  6".01x4".02=24.16  square  inches. 
Weight,  564  pounds =167.8  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


In  gauged  length. 


Total. 


Pound*. 

2.416 

4,832 

9,664 

14,496 

19,328 

24. 160 

19,  328 

14, 496 

9.664 

4, 832 

48. 320 

72,  480 

96,640 
120. 800 
144, 960 

120,  800 

96,640 

72, 480 

48, 320 

24,160 

19,  328 

14, 406 

9,664 

4,832 

4,832 

9.664 

14, 496 

19.  328 

24,160 


Per  square    Compres- 
incii.  sion. 


Pounds. 

100 

200 

400 

600 

800 

1,000 

800 

600 

400 

200 

2,000 

3,000 

4,000 
5,000 
6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

800 

600 

400 

200 

200 

400 

600 

800 

1,000 


Inch. 

0. 
.0004 
.0013 
.0020 
.0026 
.0031 
.0027 
.0023 
.0016 
.0010 
.0067 
.0076 

.0095 
.0114 
.0133 

.0116 
.0097 
.0079 
.0060 
.0036 
.0029 
.0025 
.0019 
.0013 
.0011 
.0016 
.  0021 
.0027 
.0032 


Set. 


Inch. 

0. 


.0005 
.0006 
.0006 

.0006  + 
.0008 


.0010 


.0010 


Kemarks. 


Initial  load. 


E =9,090, 900  uoiinds  between  1, 000  poondsand 
3,000  pouncfs  per  sqnare  inch. 

E = 11 ,  704, 700  pounds  between4,000poands  and 
6,000  pounds  per  sqnare  inch. 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^'^ 


Applied  loads. 

In  gauged  length. 

Hemarka. 

Total. 

Per  HO  nare 
inch. 

Lateral 
expansion. 

Set. 

Poundi. 

2,416 

48,320 

96,640 

144,960 

96,640 

48, 320 

2,416 

144,960 

2,416 

Poundi. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 

Inch, 

0. 
.0002 
.0005 
.0009 
.0005 
.0003 

Inch. 
0. 

Initial  load. 

Test  discontinued. 

0. 

.0009 

0. 

Georgia  Marble  from  Etowah  Quarry. 

No.  6969. 
Length,  24''.01. 

Sectional  area,  6''.00  x  4".01=24.06  square  inches. 
Weight,  56f  pounds=169.8  pounds  per  cubic  foot. 
Gauged  length,  20''. 


Applied  loads. 


Total. 


Poundi. 

2,406 

4,812 

9.624 

14,436 

19,248 

24.060 

19,248 

14,436 

9,624 

4,812 

2,406 

4,812 

9,624 

14,436 

19,246 

24,060 

48,120 

72,180 

96.240 

120,300 

1U,S60 

120.800 

06.240 

72,180 

48,120 

24,060 

19,248 

14,436 

9,624 

4,812 

2,406 

4,812 

9,624 

14,436 

19,248 

24,060 

48,120 

72,180 

96,240 

120,300 

144,360 


Per  square 
inch. 


Poundi. 

100 

200 

400 

600 

800 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

5.000 

4,000 

3,000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0006 
.0015 
.0023 
.0031 
.0038 
.0033 
.0027 
.0020 
.0012 


.0011 
.0018 
.0025 
.00.32 
.0a')8 
.0067 
.0093 
.0117 
.0141 
.0164 
.0147 
.0130 
.0111 
.0089 
.0062 
.0054 
.0047 
.0038 
.0026 


.0023 
.0032 
.0039 
.0046 
.0052 
.0082 
.0105 
.0125 
.0145 
.0165 


Set. 


Inch, 
0. 


.0006 


.0010 
.0013 
.0015 


.0019 


.0020 


Remarks. 


Initial  load. 


E  =  7,843,100  between  1.000  ponnds  and  3,000 
pounds  per  square  inch. 


E  =0,756,100  pounds  between  4,000  pounds 
and  6,000  pounds  per  square  inch. 


\ 
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Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^*\ 


Applied  loads. 

In  gauged  length. 

Reuiarka. 

Total. 

Per  sanare 
incn. 

Lateral 
expanaioD. 

Set. 

Poundt. 

2,406 

48.120 

96,240 

144.360 

96,240 

48. 120 

2,406 

48,120 

96.240 

144,360 

96,240 

48, 120 

2,406 

144,360 

2,406 

PtnuidM. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 

Inch. 

0. 

.0004 
.0008 
.0011 
.0009 
.0006 

Inch. 
0. 

Initial  load. 
Test  dieoontixined. 

.0001 

.0005 
.0008 
.0012 
.0009 
.0006 

.0001 

.0012 

.0001 
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Oeoroia  Marble  from  Kennesaw  Quarry. 

No.  6970. 
Length,  23".98. 

Sectional  area,  6'M)Ox4."00=24.00  square  inches. 
Weight,  66  pound8=168.1  pounds  per  cubic  foot. 
Gauged  length,  20''. 


Applied  loads. 


Total. 


Poundt. 

2,400 

4.800 

9,600 

14.400 

19,200 

24,000 

48,000 

72,000 

96,000 
120.000 
144,000 

120,000 

96,000 

72,000 

48,000 

24,000 

19,200 

14,400 

9,600 

4,800 

2,400 

4,800 

9,600 

14,400 

19,200 

24,000 

48.000 

72.000 

96,000 

120,000 

96.000 

7*A000 

48.000 

24,000 

19,200 

14,400 

0.600 

4,800 

2,400 


Per  so  nare 
incn. 


Pound$. 

100 

200 

400 

600 

800 

1,000 

2,000 

3,000 

4.000 
6,000 
6,000 

5,000 

4.000 

3,000 

2,000 

1,000 

800 

600 

400 

200 

100 

200 

400 

600 

800 

1,000 

2,000 

8,000 

4,000 

6,000 

4,000 

3,000 

2,000 

1.000 

800 

600 

400 

200 

100 


In  gaaged  length. 


Compres* 
sion. 


Inch. 
0. 

.0011 
.0027 
.0U40 
.0050 
.  00.i9 
.U(HK) 
.0117 

.0142 
.0107 
.0192 

.0173 
.0155 
.0138 
.0111 
.0081 
.0073 
.0063 
.0U51 
.0034 


.0029 
.0043 
.0055 
.0066 
.0073 
.0104 
.0127 
.0150 
.0109 
.0151 
.0130 
.0109 
.0079 
.0070 
.0061 
.0049 
.0031 


Set. 


Inch. 
0. 


.0010 
.0013 
.0015 

.0017 
.0020 


Bemarka. 


Initial  load. 


B  =  7.547,100  poands  between  1,000  pounds  and 
3,000  pounds  per  square  iucb. 


E= 8,888,800  pounds  between  4,000  pounds  and 
6,000  poands  per  square  inch. 


.0022 


.0021 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^^\ 


Applied  loads. 

In  gauged  length. 

Semariis. 

Total. 

Per  sanare 
incn. 

Lateral 
expansion. 

Set. 

Poundt. 

2,400 

48.000 

96,000 

144,000 

96,000 

48,000 

2,400 

144,000 

2,400 

144,000 

2,400 

Paundi. 

100 
2,000 
4,000 
6,000 
4,000 
2,000 

100 
6,000 

100 
6,000 

100 

Ineh. 
0. 
.0005 

.  0000 

.0013 
.0010 
.0006 

Jneh. 
0. 

Initial  load. 
Test  discon  tinned. 

.0001 

.0014 

.0001 

.0014 

.0002 

406      BUILDING   MATERIAL — NATURAL   STONES   AND   BRICKS. 

Southern  Marble  from  Marble  Hill,  Georgia. 

No.  6965. 

Length,  24''.03. 

Sectional  area,  6'^02x4'^02=: 24.20  square  inolies. 
Weight,  56f  pound8=168.6  pouudti  per  cubic  foot. 
Gauged  length,  20''. 


Applied  loads. 


Total. 


Poundt. 

2.420 

4,840 

0,680 

14.520 

19,300 

24,200 

83,880 

43,560 

48,400 

58,080 

67,760 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

ri,  600 

82,280 

01,960 

96,800 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

96,800 

106,480 

116, 160 

121,000 

96,800 

72,600 

48,400 

24,200 

2,420 

24,200 

48,400 

72,600 

06,800 

121,000 

130,680 

140, 360 

146, 200 

121.000 

96,800 

72,600 

48,400 

24,200 

2,420 

24.200 

48,400 

72,600 

96,800 

121,000 

145,200 

154,880 

164,560 

169,400 

145,200 

121,000 

96,800 


Per  sqnare 
inoli. 


In  gauged  length. 


Pounds. 

100 

200 

400 

600 

800 

1,000 

1,400 

1.800 

2,000 

2,400 

2,800 

8,000 

2,000 
1,000 

100 
1,000 
2,000 
8,000 
3,400 
8.800 
4,000 
8,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4,000 
4,400 
4,800 
5,000 
4,000 
8,000 
2,000 
1,000 

100 
1.000 
2,000 
3,000 
4,000 
5,000 
5,400 
5,800 
6,000 
5,000 
4,000 
8,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,400 
6,800 
7,000 

6,000 

5,000 
4,000 


Compree- 
ftion. 


Inch. 

0. 

.0003 
.0010 
.0017 
.0023 
.0029 
.0040 
.0050 
.0055 
.0064 
.0073 
.0077 

.0060 
.0040 


.0038 
.0058 
.0078 
.0085 
.0093 
.0097 
.0080 
.0063 
.0043 


.0040 
.0061 
.0080 
.0098 
.0105 
.0118 
.0117 
.0101 
.0084 
.0067 
.0046 


.0042 
.0064 
.0083 
.0101 
.0118 
.0126 
.0133 
.0137 
.0122 
.0105 
.0088 
.0070 
.0049 


.0046 
.0068 
.0087 
.0103 
.0122 
.0138 
.0147 
.0156 
.0160 

.0143 
.0127 
.0109 


Bet. 


Inch. 
0. 


.0007 
.6660" 


0011 


0013 


0017 


.0019 


BemarkB. 


IniUal  load. 


E  -:  9,090,900  ponnda  betwe^tk  1,000  poanda  and 
3,000  poanda  per  aquare  inch. 


No  change  in  the  act  after  8  minntes*  rest. 


£=10.810,800  poanda  between  5,000  ponnda 
and  7,000  poanda  per  aqnare  inch. 
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Applied  loada. 

In  gauged  length. 

Bomarks. 

TotaL 

Per  8q  nare 
inca. 

Compres- 
sion. 

Set. 

Pounds. 

72,600 

48,400 

24.200 

2.420 

24,200 

48,400 

72,600 

96,800 

121,000 

145,200 

169,400 

145.200 

121,000 

96,800 

72,600 

48,400 

24.200 

2,420 

Pounds. 
8,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4,000 
6,000 
6.000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

100 

Inch. 
.0093 
.0074 
.0053 

Inch. 

.0023 

.0049 
.0071 
.0089 
.0107 
.0125 
.0142 
.0161 
.0144 
.0128 
.0110 
.0093 
.0076 
.0054 

.0024 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length  5J". 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  sanare 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 

2,420 

24,200 

48,400 

72,600 

96,800 

121,000 

145,200 

169,400 

146,200 

121,000 

96,800 

72.600 

48,400 

24,200 

2,420 

169.400 

2,420 

169,400 

2,420 

Pounds. 

100 
1,000 
2,000 
8,000 
4,000 
6.000 
6,000 
7,000 
6.000 
6.000 
4,000 
3,000 
2,000 
1,000 

100 
7,000 

100 
7,000 

100 

Inch. 

0. 

.0001 
.0003 
.0005 
.0006 
.0007 
.0009 
.0010 
.0009 
.0008 
.0006 
.0005 
.0004 
.0002 

Inch. 
0. 

Initial  load. 

• 

Test  discontinued. 

0. 

.0011 

0. 

.0011 

0. 
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TucKAHOE  Marble,  from  Tugkahoe^  K  T. 

No.  696G. 
Length,  24''. 

Sectional  area,  6''.08  x  4''.03=24.5  square  inclies. 
Weight,  60 J  pounds =177.8  pounds  per  cubic  foot. 
Gauged  length,  20''. 


Applied  loads. 

In  ganged  length. 

Romarlta. 

ToteL 

Per  sqiiare 
Inon. 

Comprea- 
aion. 

Set. 

Founds. 

2.450 

4,900 

9,800 

14,700 

19,600 

24,500 

84,300 

44,100 

49,000 

68,800 

68,600 

73,500 

83,300 

03.100 

98.000 

73,500 

49,000 

24,500 

2,450 

24.500 

49,000 

73.500 

98.000 

107,800 

117,600 

122.500 

132,300 

142, 100 

147.000 

122.500 

98,000 

73,500 

49,000 

24,500 

2,450 

24.500 

49,000 

73.500 

98.000 

122. 500 

147.000 

156,800 

166.600 

171.500 

181,300 

191,100 

196.000 

205.800 

215.600 

220,500 

230,300 

240.  100 

245,000 

220,500 

196.000 

171,500 

147. 000 

122.500 

98.000 

73,500 

49.000 

24.  .500 

2,450 

P0tlfMf«. 

100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,000 

2.400 

2,800 

8,000 

3,400 
8.800 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4.000 
4,400 
4,800 
5,000 
6,400 
5,800 
6,000 
5,000 
4,000 
8,000 
2,000 
1.000 

100 
1.000 
2.000 
8,000 
4,000 
5.000 
6.000 
6.400 
6,800 
7  000 
7.400 
7,800 
8,000 
8,400 
8.800 
9,000 
9.400 
9,800 
10,000 

9,000 
8,000 
7.000 
6,000 
5,000 
4,000 
8,  OK) 
2.000 
1,000 
100 

Inch, 

0. 

.0006 
.0013 
.0020 
.0026 
.0030 
.0035 
.0040 
.0043 
.0046 
.0051 
.0064 

.0059 
.0064 
.0067 
.0055 
.0040 
.0021 

Itieh. 
0. 

Initial  load. 

.0005 

0. 

1 

—.0001 

£  —  13,333,300  ponnda  between  1,000  poimda 
and  3,000  poouda  per  square  inch. 

E  —  ].'». 381,600  ponn«1s  between  8.000  poanda 
and  10,000  puuuda  por  square  inch. 

— .  0001 

.0018 
.0038 
.0053 
.0066 
.0«72 
.0077 
.0080 
.0085 
.0089 
.0002 
.0080 
.0066 
.0053 
.0038 
.0019 

0. 

0. 

.0016 
.00(5 
.0050 
.0065 
.0079 
.0091 
.0098 
.0103 
.011)6 
.0110 
.0116 
.0119 
.0124 
.  Ol:iO 
.oi:u 
.0139 
.0144 
.0147 

.0136 
.0122 
.0109 
.0095 
.0082 
.0067 
.0053 
.0037 
.0018 

.0001 

.0001 

.0002 

""  .'6663 
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Applied  loads. 

In  ganged  length. 

Kemnrka. 

ToUL 

Per  aanare 
incn. 

Compres- 
alon. 

Sot. 

Pounds. 

24,500 

49,000 

73.500 

98.000 

122,500 

147,000 

171.500 

196,000 

226.500 

245,000 

Pounds. 
1,000 
2,000 
3,  (KM 
4.000 
5.000 
6.000 
7,000 
8,000 
9,000 
10,000 

Inch. 

,     .0018 
.0036 
.0051 
.0065 
.0080 
.OOOS* 
.0107 
.0120 
.0134 
.0147 

Inch. 

.0001 

Lateral  expansion  under  end  wise  compression  loads. 
Transverse  gauged  length,  5^'^ 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  M  nare 
incn. 

Lateral 
expansion. 

Set 

Pounds. 

2.450 

24,500 

49,000 

73.500 

98.000 

122.500 

147,000 

171.  500 

196.000 

220,500 

245,000 

Pounds. 
100 
1,000 
2.000 
8, 000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 

Inch. 

0. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.  0006 
.0007 
.0008 

Inch. 
0. 

InitiHl  load. 

Piece  of  stone  11"  X  4"  X  f  "  detached  from 
under  sido  of  specimen;  test  discontinued. 

********** 
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TnoEAHOE  Mabblb,  from  Tcckahoe,  N.  Y. 

ITo.  6971. 
Leogth,  24".05. 

Sectional  area,  6".04  x  4".02=24.28  square  inches. 
Weight,  60^  ponnds=178.2  poaodB  per  cnbic  foot. 
Gauged  length,  20". 


An>ii 

d  ,..„.. 

Id  E.UB«i  l«»glh. 

Tt>[»l, 

"S- 

Comp™. 

.... 

llBwnrlt. 

11,  SM 

!«;*» 

131,400 
97,  ISO 

ii:5es 
■i'.iia 

4, KM 

4b;hu 

07,  IM 

i:  1.40(1 
i4a,i!tni 

121. 100 
ST,  120 
72.  wo 

1B;1!M 

14,1)09 

»,7ia 

«00 

goo 

BOO 

1,000 
1,000 
S.000 

!;K 

•,00* 

4!  001) 

'boo 
100 

KW 
400 

2!0U0 
8,000 

diouo 

i;E 
'E 

eoo 
»o 

/■MA, 

'.wn 

.0007 

.ooit 

.ova) 

:S 

.0065 

.DO?! 
.WW 

!ooi5 

.OUJI 
.0007 

/«». 

iDiUnllaid. 

.0003 

!quo3 

.0003 
.0003 

ud  3,OU0  pudDda  per  Kiiun  locb. 

K^1B,18I,»00  ponnds  bctiFwn  5,000  peniiai 

■  dd  <l,wlu  puuuJa  pur  iqUBTO  iuch. 

.oooa 

ioOM 
.OODT 

!003« 
.0017 
.0060 

[OOM 

loots 

ioOID 
.OUUfl 
.0003 

.000a 

,0001 

liat«ral  expaiiBion  nnder  endwise  cooipression  loads. 
QDraosverse  gauged  length,  5J", 


Applied  lo.d.. 

Id  EDDged  leoKth. 

RBni.rk., 

ToUL 

^•5nX" 

Latenl 
npaD.ioD, 

Set, 

1.428 
48.600 

•T,m 

48!5«U 
S.428 

P«md«. 

1000 

4.000 

liooo 

*'ioo 
s,oao 

100 

/ncA, 
0, 
.0001 

.oooa 

0.  ■ 

InilUllrad. 

0, 

.0004 

"■ 

BUILDING  MATERIAL — ^NATURAL   STONES   AND   BRICKS.      411 

Limestone  from  Dr.  A.  G.  Lovef.l,  Mount  Vernon,  Ky. 

No.  6957. 

Marks,  I  L 

Length,  24'MO. 

Sectional  area,  6".05  x  4'M2=24.93  square  inches. 

Weight,  48J  pouDd8=140.2  pounds  per  cubic  foot. 

Gauged  length,  20". 


Applied  loads. 


Total. 


Pounds. 

2,493 

4.986 

9,972 

14.958 

19,944 

24,930 

29,916 

34,902 

39.888 

44,874 

40,860 

24,030 
2,493 
24,030 
49,860 
54,846 
60,832 
64,818 
60,804 
74.790 

60,832 

49,860 

34,902 

24,030 

9,972 

2,493 

9,972 

24,930 

84,902 

49,860 

60.832 

49,860 

84,902 

24,930 

9,972 

2,493 

9,972 

24. 9m 

34.902 

49,860 

34,902 

24,030 

0,972 

2,493 

9.972 

24,930 

84,902 

24,030 

0,972 

2.493 

0,972 

24.930 

9,972 

2,493 

9,972 

2,493 

40,860 

49,860 

49,860 

40,860 

49,860 


Per  aanare 
incD. 


Pounds. 

100 

200 

400 

600 

8U0 

1,000 

1,200 

1,400 

1,600 

1,8U0 

2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,600 
2,800 
8,000 

2,400 

2,000 

1,400 

1,000 

400 

100 

400 

1,000 

1,400 

2,000 

2,400 

2,000 

1,400 

1,000 

400 

100 

400 

1,000 

1,400 

2,000 

1,400 

1,000 

400 

lOO 

400 

1,000 

1,400 

1,000 

400 

100 

400 

1,000 

400 

100 

400 

100 

2,000 

2,000 

2,000 

2,000 

2,000 


In  ganged  length. 


Coraprea- 
sion. 


Inch. 

0. 

.0007 
.0023 
.0038 
.0063 
.0068 
.0083 
.0006 
.0111 
.0126 
.0141 

.0094 


.0084 
.0143 
.0155 
.0167 
.0180 
.0193 
.0204 

.0182 
.0164 
.0136 
.0112 
.0067 


.0053 
.0095 
.0121 
.0154 
.0176 
.0160 
.0132 
.0110 
.0067 


.0053 
.0096 
.0121 
.0154 
.0129 
.  0108 
.0065 


.0054 
.0097 
.0121 
.0103 
.0061 


.0055 
.0098 
.0061 


.0056 


.0153 
.0153 
.0154 
.015ft 
.0156 


Set. 


Inch. 
0. 


.0013 


.0023 


.0031 


.0032 


.0032 


.0032 


.0032 


Eemarks. 


Initial  load. 


S= 3.174,600  ponnda  between  1,000  pounds  and 
2,000  pounds  per  square  inch. 


E  =  3,636,300  pounds  between  2,000  pounds  and 
8,000  pounds  per  square  inch. 


.0032 
0032 
.0033 
.0033 
.0034 
.0034 


412      BUILDING   MATERIAL — ^NATURAL   STONES  AND   BRICKS. 

No.  6967— Continued. 


Applied  loads. 

In  ganged  length. 

ToUl. 

Per  Bonare 
incn. 

Conipres> 
aion. 

Set. 

Hemarka. 

Poundt. 

49,860 

49,860 

49.860 

49,860 

49,860 

84.902 

24,930 

9,972 

2,493 

9,972 

24,930 

84,902 

49,860 

34.902 

24,930 

9,972 

2,493 

Pounds. 

2,000 

2.000 

2,000 

2,000 

2,000 

1,400 

1.000 

400 

100 

400 

1.000 

1,400 

2,000 

1,400 

1,000 

400 

100 

Inch. 
.0156 
.0156 
.0156 
.0157 
.0156+ 
.0131 
.0111 
.0068 

Inch. 

.0034 
.0035 
.0035 
.0035 

• 

Teat  diacontinncd. 

.0036 

.0056 
.0101 
.0125 
.0157 
.0132 
.0111 
.0060 

.0037 

BUILDING  MATERIAL — NATURAL   STONES  AND  BRICKS.      413 

Limestone  from  Dr.  A.  G.  Lovell,  Mount  Vernon,  Ky. 

No.  6958. 
Marks,  III. 
Length,  24".01. 

Sectional  area,  6".05  x  4".03 =24.38  square  inches. 
Weight,  46f  pouud8=138  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Conipres- 
aion. 

Set. 

Pound*. 

2,438 
4,876 
9.752 
14,628 
19.504 
24,380 
29,256 
34.132 
39.008 
43.884 
48,760 

24.380 
2,438 
24,380 
48,760 
53,636 
68,512 
63,388 
68.264 
73,140 

58,512 

48,760 

34,132 

24,380 

9,752 

2,438 

9,752 

24.380 

34.132 

48,760 

34,132 

24.380 

9,752 

2.438 

Powida. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 
100 
1.000 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 

2,400 

2,000 

1.400 

1,000 

400 

100 

400 

1,000 

1,400 

2,000 

1,400 

1,000 

400 

100 

Inch. 

0. 

.0010 
.0027 
.0044 
.0059 
.0075 
.0089 
.0103 
.0117 
.0131 
.0145 

.0090 

Inch, 
0. 

luitial  load. 

E =3,225,800  pounds  between  1,000  pounds  and 
2,000  pounds  per  square  inob. 

£  —  3,076,900  pounds  between  2,000  pounds  and 
3,000  pounds  per  square  inoh. 

1 

.0011 

.0019 

.0081 
.0146 
.0157 
.0171 
.0186 
.0109 
.0214 

.0184 
.0161 
.0126 
.0101 
.0055 

.0023 

.0046 
.0088 
.0113 
.0158 
.0120 
.0006 
.0053 

.0024 

Observations  on  the  lateral  expansion  under  endwise  compressive 
loads. 
Transverse  gauged  length,  hy. 


Applied  loads. 

In  gauged  length. 

Remarks. 

• 
Total. 

Per  square 
incn. 

Lateral 
expansion. 

Set. 

Pound*. 

2,438 
24.380 
48,760 
73,140 

2,438 
73,140 

2,438 
73,140 

2,438 
73.140 

2,438 
73, 140 

2,438 

Poufid*. 

100 
1,000 
2,000 
8,000 
'    100 
8,000 

100 
8,000 

100 
3,000 

100 
3,000 

100 

Inch. 
0. 

.0004 
.0009 
.0014 

Ineh, 
0. 

Initial  load. 
Test  discontinued. 

.0001 

.0014 

.0001 

.0015 

.0001 

.0015 

.0002 

.0015 

.0002 

V 

414    building  material — natural  stones  and  bricks. 

North  Eiver  Bluestonb. 


No.  6619. 

Length,  W. 

SectioDal  axea,  6'^06x4'^03=24.4  square  inches. 

Gauged  length,  20". 


Applied  loads. 

In  ganged  length. 

Semarka. 

Tot«L 

Persqaare 
inoo. 

Compree- 
■ion. 

Set. 

2,U0 
24,400 
48,800 

73,200 

97,600 

122,000 

146, 400 

170,800 

195,200 
219,600 
244,000 
559.900 

Twnndf. 

100 

1,000 

2,000 

8,000 
4,000 
5,000 
6,000 
7,000 

8,000 

9.000 

10.000 

22,947 

JnM. 

0. 

.0036 
.0077 

.0122 
.0165 
.0208 
.0247 
.0287 

.0324 
.0300 
.0394 

0. 

Initial  load. 

E=:5,268,800  pounds  between  100  poanda  and 
5,000  pounds  per  square  inch. 

E- 5.681,800  pounds  bet  ween  5,000  poanda  and 
10,000  pounds  per  square  inch. 

Ultimate  strength. 

.0022 

.0032 

building  material — natural  stones  and  bricks.    415 

Sandstone    from  Cooper   Sandstone   Quarry,  Douglas 

County,  Oreg. 

No.  6972. 
Length,  24'Ml. 

Sectional  area,  6^M0x4'^21  =25.68  square  inches. 
Weight,  57J  poands=159.8  pounds  per  cubic  foot. 
Gauged  length,  29^^ 


Applied  loads. 

In  ganged  length. 

• 
Bemarks. 

ToUL 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Founds. 
2,568 
5,136 
10,272 
15,408 
20,544 
25,680 
25,680 
30.816 
35,952 
41,088 
46,224 
51,360 

26,680 
2,568 
25,680 
51,360 
56,496 
61,632 
66,768 
71,004 
77,040 

51,360 
25,680 

2,568 

2,568 
25,680 
51.360 
77,040 
51,360 
25,680 

2,568 
25,680 
51,360 
77,040 
51,360 
25,680 

2,568 

Founds. 

100 

200 

400 

600 

800 

1,000 

1,000 

1.200 

1,400 

l,6fO 

1,800 

2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 

2,000 
1,000 

100 

100 
1,000 
2,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
2,000 
1,000 

100 

Inch, 

0. 

.0009 
.0035 
.0055 
.0076 
.0008 
.0104 
.0120 
.0138 
.0156 
.0174 
.0190 

.0138 

Inch. 

0. 

• 

Initial  load. 

E —2,816,900  pounds  between  1,000  pounds  and 
2,000  pounds  per  square  inch. 

E =3,225,800  pounds  between  2,000  pounds  and 
3,000  pounds  per  square  inch. 

After  resting  1  hour. 

.0028 
.0035 

.0050 

.0120 
.0192 
.0200 
.0221 
.0233 
.0251 
.0266 

.0222 
.0160 

.0004 
.0059 

* 

.0131 
.0204 
.0268 
.0224 
.0161 

.0060 

.0138 
.0210 
.0269 
.0224 
.0163 

.0068 

I 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Founds. 

2,568 
26,680 
61,860 
77,040 
51,360 
15,680 

2,568 
77,040 

2,568 

Founds. 

100 
1,000 
2,000 
3,000 
2,000 
1,000 

100 
8,000 

100 

Jneh, 

0. 

.0001 
.0003 
.0005 
.    .0003 
.0002 

Jneh, 
0. 

Initial  load. 
Tost  discontinued. 

0. 

.0005 

0. 

416    building  material — natural  stones  and  bricks. 
Maynabd  Sandstone  from  East  Longmbadow,  Mass. 

No.  6963. 

Length,  24'^03. 

Sectional  area,  6'^04x3".99=24.1  square  inches. 
Weight,  44f  pounds =133.5  pounds  per  cubic  loot. 
Gauged  length.  20". 


Applied  loads. 


Total. 


Pounds. 
2,410 
4.820 
9.640 
14,460 
19,280 
24,100 
28,920 
83,740 
38,560 
43.  H89 
48,200 
24,100 
2,410 
24,100 
48.200 
63.020 
67.840 
62.660 
67,480 
72, 300 
48.260 
24,100 
2,410 
24,100 
48,200 
72,300 
48.200 
24,100 
2,410 
24,100 
48,200 
72,300 
77,120 
81,940 
86.760 
91,580 
90,400 

72.300 
48.200 
24,100 

2,410 
24.100 
48,200 
72,800 
48,200 
24.100 

2,410 


Per  u  nare 
incli. 


pound*. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 

100 

1,000 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

2,000 

1,000 

100 

1,000 

2,000 

3,000 

2,000 

1,000 

100 

1,000 

2,000 

8,000 

8,200 

8,400 

8,600 

8,800 

4,060 

8,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
2,000 
1,000 

100 


In  ganged  length. 


Comprea- 
sion. 


Jneh. 

0.  ' 
.0049 
.0087 
.0132 
.0164 
.0198 
.0230 
.02.'i6 
.  0282 
.0306 
.0328 
.0247 


.0227 
.  0333 
.0353 
.0376 
.0308 
.0419 
.0443 
.  0373 
.0278 


.0248 
.0353 
.0447 
.0378 
.0281 


.0252 
.0357 
.0449 
.0469 
.0489 
.0511 
.0531 
.0554 

.0489 
.0410 
.0308 


.0271 
.0378 
.0470 
.0397 
.0300 


Set 


0. 


.0069 


.0006 


.0116 


.0120 


0133 


0136 


Bomarka. 


Initial  load. 


E= 1,941,700  ponnda  between  1,000  ponnda  and 
2,000  pounda  per  square  incJu. 


S =2.127.600  poundn  between  3,000  pounds  and 
4,000  pounus  per  incli. 


BUILDING   MATERIAL — NATURAL   STONES   AND   BRICKS.      417 

Lateral  expansion  ander  endwise  compression  loads. 
Transverse  gauged  length,  5^'^ 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Poundt. 

2,410 
24,100 
48,200 
72,300 
iM.400 
72,300 
48,200 
24,100 

2,410 
24,100 
48,200 
72,300 
06,400 
72,300 
48,200 
24,100 

2.410 
06,400 

2,410 

Pimnds. 

100 
1,000 
2,000 
3,000 
4,000 
3.000 
2,000 
1,000 

100 
1,000 
'  2,000 
8,000 
4,000 
3,000 
2,000 
1.000 

100 
4,000 

100 

Inch. 

0. 

.0007 
.0017 
.0028 
.0042 
.0037 
.0029 
.0020 

Inch. 
0. 

Initial  load. 

Test  discontinued. 

.0003 

.0010 
.0021 
,     .0031 
.0043 
.0038 
.0031 
.0022 

.0005 

.0044 

.0006 
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418      BUILDING   MATERIAL NATURAL   STONES  AND   BRICKS. 

KiBBE  Sandstone  from  East  Longmeadow,  Mass. 

No.  6904. 

Length,  24".02. 

Sectional  area,  6".02x4".01  =24.14  square  inches. 
Weight,  44f  pounds=133.4  pounds  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Pounds. 

2.414 

4,828 

0,656 

14,484 

19,  B12 

24, 140 

28,968 

53,796 

88,624 

43,452 

48,280 

24,140 

2,414 

24,140 

48,280 

53,108 

57,936 

62.764 

67. 592 

72,420 

48,280 

24,140 

2,414 

24,140 

48, 280 

72,420 

77,248 

82, 076 

86.904 

01, 732 

96,560 

72.420 

48,280 

24,140 

2,414 

24,140 

48,280 

72. 420 

96.560 

101.388 

100,216 

111,044 

115, 872 

120, 700 

96,560 
72,420 
48,280 
24, 140 
2,414 
24,140 
48,280 
72, 420 
96.560 
120, 700 
96,560 
72,420 
48,280 
24,140 

2,414 


Per  square 
inch. 


Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 
100 
1,000 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
2.000 
1,000 
100 
1,000 
2,000 
3,000 
3,200 
3,400 
3,600 
3,800 
4,000 
8,000 
2,000 
1,000 
100 
1,000 
2,000 
3,000 
4,000 
4,200 
4,406 
4,600 
4,800 
5.000 

4,000 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
3,000 
2,000 
1,000 

100 


In  ganged  length. 


Compres- 
slun. 


Inch. 

0. 

.0049 
.0123 
.0178 
.0218 
.0254 
.0287 
.03\4 
.0339 
.0363 
.0387 

.0295 


.0276 
.0388 
.04U8 
.0430 
.0451 
.0471 
.0489 
.0414 
.0315 


.0289 
.  0  308 
.0493 
.0513 
.  0.'>32 
.0551 
.0572 
.0591 
.  0523 
.0440 
.0336 


.0304 
.0412 
.0506 
.0591 
.0613 
.0630 
.0650 
.0667 
.0687 

.0623 
.0548 
.0462 
.0352 


.0314 
.0425 
.0520 
.0606 
.0691 
.0626 
.  0552 
.0467 
.0357 


Set. 


Inch. 
0. 


.0100 


.0124 


.0138 


.0149 


.0175 


Bemarks. 


Initial  load. 


Er=  1,834,900  pounds  between  1,000  pounds 
2,0  00  pounds  per  square  Inch. 


and 


.0166 


.0172 
.0160 


E =2, 208,800  nonnds  between  4,000  pounds 
5,0CJ0  pounds  per  square  inch. 


and 


After  10  minutes*  rest. 


BUH.DING   MATERIAL — NATURAL    8T0NES   AND   BRICKS.      419 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5^''. 


Applied  load*. 

In  ganged  length. 

* 

Bemarks. 

Total. 

Per  sqaare 
tnon. 

Lateral 
expansion. 

Set. 

Pounds. 

2,414 
24,140 
48.280 
72,420 
96,560 
120,700 
96,560 
72,420 
48,280 
24,140 

2,414 

24,140 
48,280 
72,420 
96,500 
120,700 
96,560 
72,420 
48,280 
24,140 
2,414 

Pounds. 
100 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
3,U00 
2,000 
1,000 
100 

1.000 
2,000 
3,000 
4,000 
5,000 
4,000 
3,000 
2,000 
1,000 
100 

Jneh. 

0. 
.0005 
.0014 
.0U24 
.0(133 
.0045 
.0040 
.0034 
.0027 
.0016 

Jneh. 
0. 

Initial  load. 

.0003 

No  change  in  set  observed  after  10  minntes' 
rest 

.0007 
.0015 
.0025 
.00.34 
.0046 
.0041 
.0035 
.0028 
.0018 

Test  discontinued. 

.0003 

420    building  material — natural  stones  and  bricks. 

Worcester  Brown  Sandstone  from  East  Longmeadow,  Mass. 

No.  6962. 

Length,  24". 

Sectional  area,  6".01x  3^.99=23.98  square  inches. 
Weight,  45^  pounds=136.6  poands  per  cubic  foot. 
Gauged  length,  20". 


Applied  loads. 


Total. 


PoundM. 

2,398 

4.796 

0,502 

14,388 

19,184 

23,080 

28,776 

33, 572 

38,368 

43,164 

47,060 

62,756 
57, 552 
62,:448 
67,144 
71,940 
47.060 
23,980 
23,980 
47,960 
71,040 
47,060 
23,980 
23,980 
47,060 
71,010 
76, 736 
81. 532 
86,328 
01,124 
05,020 

71,040 
47,060 
23,080 
23,980 
47,900 
71,940 
95, 020 
71,040 
47,960 

23,080 


Per  SQuare 
incn. 


Poundt. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2,200 
2,400 
2,600 
2.800 
3,000 
2,000 
l.OUO 
1,000 
2,000 
3,000 
2,000 
1,000 
1,000 
2,000 
3,000 
3,200 
8,400 
8,600 
3,800 
4,000 

8,000 
2,000 
1,000 
1,000 
2,000 
8.000 
4,000 
3,000 
2,000 

1,000 


In  gauged  length. 


Comprea- 
aion. 


Jneh. 

0. 
.0020 
.0055 
.0085 
.0111 
.0135 
.01 
.017 
.0103 
.0211 
.0228 


rt 


.0248 
.0285 
.0282 
.0297 
.0313 
.0256 
.0180 
.0158 
.0242 
.0315 
.0257 
.01«2 
.0158 
.0243 
.0317 
.0331 
.0346 
.0363 
.0379 
.0394 

.0340 
.0277 
.0196 
.0170 
.0253 
.0328 
.0397 
.0344 
.0279 

.0198 


Si^. 


Inch. 

0. 


■{ 


0040 


0061 


Bemarks. 


luitial  load. 


.0062 


.0005 


.0074 


.0077 
.0074 


£=2,439,000  pounds  between  1,000  pounds  and 
2,000  pounds  per  square  inch. 


£  =  2,898,500  pounds  between  3,000  pounds  and 
4,000  pounds  per  square  inch. 


After  10  minutes'  reet. 
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Lateral  expansion  nnder  endwise  compression  loads. 
Transverse  gauged  length,  5^*\ 


Applied  loads. 

In  gauged  leDgth. 

Semarka. 

Total. 

Per  sqjaare 
inch. 

Lateral 
expansion. 

Set. 

Povndt. 
2,398 
23,980 
47,960 
71,940 
95,920 
71,940 
47.960 
23,980 
11,990 
23,980 
47,960 
71,940 
95,920 
71,940 
47,960 
23,980 
11,990 
11,990 
23,980 
11,990 
95,920 

Pounds.  , 

100 

1,000 

2,000 

3,000 

4,000 

8,000 

2,000 

1,000 

600 

1,000 

2,000 

3,000 

4.000 

3,U00 

2.000 

1,000 

5U0 

500 

1,000 

500 

4,000 

Ineh. 

0. 

.0004 
.0009 
.0014 
.0021 
.0018 
.0014 
.0008 
.0004 
.0005 
.0009 
.0016 
.0022 
.0019 
.0014 
.0009 
.0005 
.0004 
.0005 
.0004 
.0022 

Inek. 
0. 

Initialloa^ 

Ko  change  in  set  after  10  minutes*  rest. 
Test  discontinaed. 

.0002 

.0002 

.0002 
.0002 

NATURAL  STONES. 


TRANSYERSE  TESTS. 
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VATUBAL  8T0HE8. 
Tbansversb  Tests. 

Mitford  Pink  Granite  from  Milford  Pink  Oranite  Company,  Bo$ton,  Ma8$» 


No. 

of 

test 

Marks. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Deptb. 

Total. 

Modulus 
of  mp* 
tnre,  K. 

ao3 

Jnehe*, 
10 

IneheM, 
4.08 

Inehsa. 
8.03 

Pounds. 
9,020 

Poundg. 
X«745 

Oraniie  from  Pigeon  Hill  Granite  Company,  Bockport,  Maee, 


Ko.of 
teat. 

Maries. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modalns 
of  rup- 
ture, il. 

204 
205 

Inehetf. 
19 
19 

< 

Jnehet. 
4.03 
4.01 

InehM. 
6.02 
«.06 

Pounds. 
12,320 
12.480 

Pounda. 
2,404 
2,410 

yb<y&j   o/-*  iS^oyzeij 


HEX.  .^^- 53  3 


NATDRAL  STONES. 


SHEAEING  TESTS. 


425 


426      BUILDING   MATERIAL — NATURAL   STONES   AND   BRICKS. 


VATURAL  STOHE& 
Shearing  Tests. 


Staneafrom  Charle*  liiver  Stone  Company ,  Boston,  IfasM, 


No.  of 
test. 


240 

241 

242 

243 

244 
245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 


Deacription. 


Mllford  granite,  Milford, 

Maaa. 
....do 

Brandford  granite.  Brand- 
ford,  Conn. 
....do 

Troy  granite,  Troy,  N.  H. . 
do 

Majmard  atone.  Eaat 

Longmeadow,  Mass. 
do 

Worcester  stonof   East 

Longmeadow,  Mass. 
do 

Kibbe  stone,  East  Long- 
meadow, Maaa. 
do 

Sonthern  marble,  Marble 

Hill.Ga. 
....do 

Tnokahoe  marble,  Tucka- 

hoe,  N.  Y. 
....do 


Shearing 
dimensions. 


Inches. 
4.02  X  6.03  X  2 

4.02  X  6.01  X  2 
4.04  X  6.01  X  2 

4.03  X  6.01  X  2 

4.03  X  6.00  X  2 
4.06  X  6.02  X  2 

3.90  X  6.01  X  2 

4.02  X  6.00  X  2 

4.00  y  6.00  X  2 

4.00  X  5.98  X  2 

4.00  X  6.00  X  2 

4.00  X  6.00  X  2 

4.02  X  6.00  X  2 

4.02  X  6.00  X  2 

4.02  X  6.01  X  2 

4.02  X  6.00  X  2 


Trans- 

Shearing  atxength. 

Shear- 
ing 
area. 

Terse 

fracture 

developed 

on  ten- 
sion aide. 

Total. 

Per 

aquare 

inch. 

Sq.  in. 
48.48 

Pounds. 
24,800 

Pounds. 
108,400 

Pounds. 
2,236 

48.32 

27,300 

138,800 

2,872 

48.56 

18,900 

93,500 

1,925 

48.44 

19,600 

84,400 

1,742 

48.36 
48.88 

29,000 
34,400 

107,900 
107,400 

2,231 
2,197 

47.96 

25,800 

53,700 

1,120 

48.24 

19,900 

02,100 

1,287 

48.00 

22,900 

66,400 

1,383 

47.84 

26,200 

52,700 

1,102 

48.00 

25,100 

47,600 

092 

48.00 

29,400 

62,800 

1,308 

18.24 

26.700 

56,100 

1,163 

48.24 

30,300 

72,400 

1,501 

48.82 

29,850 

75,100 

1,554 

48.24 

35,700 

68,800 

1,426 

Sot- 

faces 

sheared. 


Ono. 

Two. 

One. 

One. 

One. 
One. 

One. 

Two. 

Two. 

Two. 

Two. 

One. 

One. 

One. 

One. 

One. 


Milford  Pink  Granite  from  Milford  Pink  Gi'anite  Company,  Boston,  Mass. 


No.  of 
test. 

Marlca. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

aide. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 

inch. 

262 

Inches. 
6.01X  4.02  X2 

Sq.  in. 
48.32 

Pounds. 
38,300 

Pounds. 
88,200 

Pounds. 
1,825 

One. 

Granite  from  Pigeon  Hill  Granite  Company,  Bookport,  Mass, 


No.  of 
test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  atrength. 

Surfaces 
sheared. 

ToUl. 

Per 

aquare 

inch. 

203 
264 

Inches. 
6.05X4.00X2 
8. 01  X  4. 00  X  2 

Sq.  in. 
48.40 

48.08 

Pounds. 
45,400 
38,600 

Pounds. 
99,100 
50,600 

Pounds. 
2,047 
1,052 
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Marble  from  Georgia  Marble  Company y  Tale,  Ga. 


Ko.of 
test. 

Desoription. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Totals 

Per 

square 

inch. 

256 
257 
258 
259 

Creole  Qaarry  . . . 
Cherokee  Quarry 
Etowah  Quarry.. 
Kennesaw  Quarry 

Inches. 
3.98X6.00X2 
4.00X6.01X2 
4.00X5.99X2 
4.00X5.98X2 

Sq.in. 
47.76 
48.08 
47.92 
47.84 

Pounds. 
22,700 
21, 100 
25,400 
21,300 

Pounds. 
65,400 
50,500 
67,600 
59,400 

Pounds. 
1,369 
1,237 
1,411 
1,242 

One. 
One. 
One. 
One. 

Limestove  from  Dr.  A.  G.  Lovell,  Mount  Vernon,  Ky, 


Ko.of 
teat. 


237 
238 
239 


Description. 


1  Spring  Ledge 

11 

Ill 


Shearing  dimen- 
sions. 


Inches. 
4.10X6.00X2 
4.00X6.02X2 
3.98X5.95X2 


Shearing 
area. 


Sq.  in. 
40.20 
48.16 
47.36 


Transverse 

fracture 

developed 

on  tension 

side. 


Pounds. 
25,800 
25,100 
15,600 


Shearing  streijgth. 


Total. 


Pounds. 
99,200 
82,400 
65,800 


Per 

square 

inch. 


Pounds. 
2,016 
1,711 
1,389 


Surfaces 
sheared. 


Two. 

One. 

Two. 


Sandstone  from  the  Cooper  Sandstone  Quarry,  Douglas  County,  Oreg. 


Ko.of 
test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 
inch. 

260 

Inches. 
8.99X6.31X2 

Sq.  in. 
49.00 

Pounds. 
22,500 

Pounds. 
89,700 

Pounds. 
1,831 

Two. 

Sandstone  from  the  Chuckanut  Quarries,  Chuckanut  or  Whatcom,  Wash. 


Kg.  of 

test. 

Marks. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 
inch. 

261 

IncTies. 
4.15X6.31X2 

Sq.  in. 
52.37 

Pounds. 
27,000 

Pounds. 
70,800 

Pounds. 
1,352 

Two. 
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CHEMICAL  ANALYSES  OP  STOVES,  BRICKS,  AKD  CEMENT. 

The  material  for  aimlyses  was  taken  from  tbe  following  tosted 
8[>ecJmeu8: 


DwcrlpIIon. 

■ion  tmt 

p.g*:  1 

Uiikilii,  World'!  Fair  mutoriil  from  Idiho 

8913 

WIS 

SMS 

a»g 

:::::;:: 

CI 

:::::;;; 

Brick,  Japuino  Hre.  from  Jii]i;m 

Cement.  SwBdlab.  from  tba  Skinsliii  Crment-Akliobalniict,  Ualmu. 
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EXPANSION  OF  STONES. 


Diagrams  Nob.  1  to  20,  inclusive,  showiDg  the  effect  of  treatment  of  stones  in 
water  and  io  air  at  different  temperatures. 
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BBICX& 

The  tests  of  bricks  have  included  compression,  transverse,  and  shear- 
ing tests  of  the  material.  Tests  of  the  elastic  properties  and  coefficient 
of  expansion  determinations  will  follow  in  a  subsequent  report. 

The  compression  test  is  the  most  common  mechanical  test  by  which 
the  quality  of  the  material  is  examined. 

The  results  obtained  are  comparable  when  the  tests  are  made  under 
similar  conditions  and  with  brick  of  nearly  the  same  dimensions. 

So  great  is  the  influence,  however,  of  the  testing  machine  in  aiding 
or  reinforcing  the  material,  that  the  results  of  tests  of  single  bricks  com- 
monly accredit  the  material  with  a  much  higher  strength  than  is  avail- 
able in  actual  structures. 

This  reinforcement  in  strength  comes  from  the  frictional  resistance 
between  the 'surfaces  of  the  bricks  and  the  flat  steel  compression  plat- 
forms of  the  testing  machine.  When  bricks  are  tested  flatwise  and 
have  surfaces  in  close  contact  throughout  with  the  testing  machine,  the 
tendency  to  fail  by  yielding  laterally  is  sensibly  checked  by  the  friction 
between  the  compressed  surfaces  preventing  the  material  flaking  off 
the  sides  and  assuming  a  truncated,  conical  mode  of  fracture. 

In  the  tests  herein  reported  the  compression  surfaces  were  leveled  by 
a  thin  facing  of  plaster  of  paris,and  an  approximate  uniform  distribu- 
tion of  the  loads  thus  obtained. 

With  some  bricks  this  plaster  cushion  would  possess  nearly  the  same 
compressibility  as  the  bricks  themselves,  but  bricks  differ  very  greatly 
in  elastic  properties;  hence,  this  cushion  can  not  at  all  times  be  equally 
well  adapted  for  its  purpose. 

Practically  plaster  of  paris  has  been  found  to  give  better  results  than 
other  cushions,  and  it  is  believed  that  maximum  results  are  generally 
developed. 

Bricks  tested  on  edge  or  on  end  would  not  derive  so  much  reinforce- 
ment in  strength  from  frictional  resistance  with  the  testing  machine 
platforms,  and  this,  combined  with  a  want  of  perfect  uniformity  in 
strength  of  the  material,  would  tend  to  lower  the  strength  of  bricks 
tested  under  these  conditions  in  comparison  with  bricks  tested  flatwise. 

Bricks  tested  in  pairs,  and  when  three,  four,  or  five  are  tested  together, 
show  a  reduction  in  strength  over  the  tests  of  single  bricks. 

Brick  piers  range  in  strength  from  about  1,000  pounds  per  square 
inch  to  4,500  pounds  per  square  inch,  depending  on  the  qus^ty  of  the 
brick  and  upon  the  dimensions  of  the  pier  and  kind  of  mortar  employed. 
These  valuer  it  will  be  observed,  are  much  below  the  average  s&ength 
of  single  brick  of  good  quality. 

Piers  commonly  fail  by  the  development  of  longitudinal  cracks  caused 
by  the  transverse  fracture  of  the  individual  bricks  composing  the  pier. 

Some  of  the  bricks  fail  partially  by  direct  compression  when,  owing 
to  unequal  distributioji  of  load  on  irregular  surfaces,  crushing  in  detail 
occurs. 
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ThemaDoer  of  failare  of  piers  emphasizes  the  importance  of  having 
bricks  with  flat  bed  surfaces  when  high  strength  is  required,  also  in  the 
use  of  strong  mortar  and  securing  as  great  transverse  strength  as 
possible  among  the  bricks. 

Laying  several  courses  of  bricks  before  breaking  joints,  or  placing 
the  bricks  on  edge,  increases  the  transverse  strength  of  the  bricks,  and 
experiments  have  shown  these  modifications  in  the  ordinary  manner  of 
laying  piers  result  in  increased  strength. 

The  present  series  of  compression  tests  is  sui)plemented  by  trans- 
verse and  shearing  tests. 

After  rupture  by  transverse  loads  the  half  bricks  were  tested  bj 
compression. 

A  table  follows  the  details  of  these  tests  showing  the  absorption  ai 
water  after  an  immersion  of  one  week  by  certain  of  the  bricks. 
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Bi-icksfrom  the  Hydraulic  Press  Buck  Company j  St.  LouU,  Mo. 
[The  samples  were  all  mediam  hard  hiimt.] 


No. 

of 

test. 


7079 
7080 
7081 
7082 

7083 

7084 

7085 

7080 

7087 

7088 

7080 

7000 
7091 


Description. 


Medinm  red 

Dark  red 

Paving  stock 

No.  6  stock,  dark 

red. 
No.  10  stock,  dark 

red. 
No.  500  stock,  buff, 

speckled. 
No.  503  stock,  light 

chocolate. 
No.  504  stock,  light 

chocolate,    with 

dark  speckles. 
No.  509  stock,  dark 

buff,  with  darker 

speckles. 
No.  510  stock,  bnff, 

with      dark 

speckles. 
No.  511  stock,  Ught 

bnff. 
Brown , 


Dimensions. 


Height. 


Com- 
pressed 
aarface. 


Inchen. 
2.28 
2.27 
2.14 
4.04 

In. 
4.17 
4.02 
4.05 
2.15 

2.35 

4.12 

2.30 

4.00 

2.32 

4.12 

2.28 

4.08 

2.32 

4.15 

2.35 

4.12 

2.36 

4.22 

2.32 

4.12 

2.40 

4.08 

In. 

8.48 
8.33 
8.10 
8.18 

8.31 

8.17 

8.22 

8.22 

8.24 

8.33 

8.35 

8.33 
8.46 


Sec- 
tional 
area. 


8q.  in. 
35.36 
33.49 
33.17 
17.59 

34.23 

82.68 

33.87 

33.54 

34.20 

84.32 

85.24 

84.32 
34.52 


First 
crack. 


Pounds. 
156,000 
283,000 
489,000 
185,000 

315,000 

376,000 

268,000 

223,000 

318, 000 

265,000 

268,000 

207,000 
261,000 


Ultimate 
strength. 


Total. 


Pounds. 

166,200 
339,900 
582,400 
105,400 

364,300 

571,000 

319,200 

280,100 

455,900 

305,700 
t 

282,600 

270,500 
305,900 


Per 

square 

inch. 


Pounds. 

5.200 
10, 149 
17,556 

5,992 

10,043 

17,472 

9,424 

8,620 

13,330 

8,907 

8,019 

8,144 

8,8G1 


Bemarki. 


Tented  gd 
edge. 


Bricks  from  the  Hydraulic  Press  Brick  Company,  St.  Louis,  Mo. 
[Half  bricks,  fragments  after  transverse  tests  were  made.] 


No.  of 
tent. 

Trans- 
verse test 
number. 

Dimensions. 

Sectional 
area. 

First  oraok. 

Ultimate  strength. 

Height. 

Compressed  surface. 

Total. 

Per  square 
incn. 

7135 
7130 
7137 
Wi8 
7139 
7140 
7141 
7142 
7143 
7144 

212 

212 
213 
213 
214 
214 
215 
215 
216 
216 

Inches. 
2.23 
2.23 
2.29 
2.29 
2.80 
2.30 
2.32 
2.32 
2.32 
2.32 

Inches. 
3.95 
3.95 
4.00 
4.00 
4.11 
4.11 
4.13 
4.13 
4.21 
4.21 

Inches. 
4.12 
4.15 
4.27 
3.91 
4.27 
3.91 
3.56 
4.68 
4.18 
4.22 

Sq.  inches. 
16.27 
16.39 
17.08 
15.64 
17.55 
16.07 
14.70 
10.33 
17.60 
17.77 

Pounds. 
148,000 
160,000 
288.000 
216,000 
146, 800 
129,000 
152, 000 
189, 000 
100.  UOO 
96,900 

Pounds. 
104.200 
173.900 
300,100 
278,800 
150,200 
135,500 
152,000 
205,400 
100,200 
96,900 

POfCfU/f. 

10,092 

10, 610 

17.570 

17.826 

8,558 

8,4.'n 

10,340 

10,626 

5,603 

5,453 

Bricks  from  the  Chicago  Hydraulic  Press  Brick  Company,  Chioago,  III. 

[Medinm  hard  burnt.] 


No. 

of 

test. 


Description, 


7104 
7106 
7106 


Dimensions. 


Height. 


Drown 

Red 


Inches. 
2.31 
2.33 
4.07 


Compressed 
surface. 


Sec- 
tional 
area. 


In. 
4.11 
4.10 
2.32 


In. 

8.38 
8.42 
8.32 


Sq.in. 
34.44 
34. 52 
10.30 


First 
crack. 


Pounds. 
156,000 
174,000 
100,200 


Ultimate 
strength. 


Total. 


Pounds. 
165,100 
192,400 
100,200 


Per 

square 

inch. 


Pounds. 
4,704 
6,674 
5,192 


Remarks. 


Tested  on 
edge. 
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Brickafrom  the  Chicago  ffydraulio  Press  Brick  Company,  Chicago,  III, 
[Half  bricks,  fragmmta  after  transverse  teats  were  made.] 


No.  of 

t«8t. 

Trans- 
verse test 
number. 

Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

Height. 

Compressed  surface. 

Total. 

Per  so  uare 
incn. 

7157 

7158 

7150 

»     7160 

i 

223 
223 
224 
224 

Inches, 
2.32 
2.32 
2.31 
2.31 

Inches. 
4.05 
4.05 
4.06 
4. 06 

Inches. 
4.44 
3.89 
4.26 
4.16 

Sq.  inches. 
17.98 
15.75 
17.  liO 
16.89 

Pounds. 

105,000 

82,300 

59,200 

52,100 

Pounds. 

^    107,300 

82,300 

50,200 

62,700 

Pounds. 
5,968 
5,225 
3,422 
3,120 

Bricks  from  the  Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nehr, 

[Medium  hard  burnt.    Color,  red.] 


) 

No.  of 
teat. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

7118 
7119 

ShadeNo.5 

Shade  No.  7 

IncJus. 
2.33 
2.41 

In. 

4.04 

4.08 

In. 
8.29 
8.32 

Sq.  in. 
33.49 
33.95 

Pounds. 
380,000 
368,000 

Pounds. 
452,500 
438,200 

Pounds. 
13, 511 
12, 907 

Bricks  from  the  Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nehr. 
[Half  bricks,  fragments  aft'^r  tiansverse  tests  were  made.] 


No.  of 
test. 

Trans- 
verse test 
number. 

,    Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

Height. 

Compressed  surface. 

Total. 

Per  square 
inch. 

7163 
7164 

226 
226 

Inches. 
2. 38 
2.38 

Inches. 
4.11 

4.11 

Inches. 
4.13 
4.18 

Sq.  inches. 
16. 97 
17.18 

Pounds. 
227, 000 
212,000 

\ 
Pounds. 
229,800 
231,400 

Pounds. 
13,542 
13,469 

Bricks  from  the  Northei'n  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn. 
[Specimens  from  the  Menomonie  yard,  Wisconsin.    Medium  hard  burnt.    Dark  red  color.] 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Kemarkfl. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

7116 
7117 

Inches. 
2.32 
2.32 

In. 

4.11 
4.08 

In. 

8.42 
8.42 

Sq.in. 

34.61 

34.35 

Pounds. 

166,000 

248,000 

Pounds. 

259,900 

260.200 

Pounds. 
7,509 
7,575 

Dark  red 
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Bricks  from  the  Northern  Hydraulic  Press  Brick  Company,  MinneapoHSy  Minn. 
[Half  bricks,  fragments  after  transverse  tests  were  made.] 


No.  of 
test. 

Traus- 

Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  stj^ngth. 

verso  ti'st 
uiimbor. 

Height. 

Compressed  surface. 

Total. 

Per  eqaaic 
ineh. 

7161 
7162 

225 
225 

Inehes. 
2.32 
2.32 

Itiehes. 

4.08 
4.08 

Inches. 
4.20 
4.22 

Sq.  inches. 
17.14 
17.22 

Pounds. 

107,000 
112,200 

1 
Pounds.         Pounii. 

113,500          6.  en 

112,700              «,&I5 

1 

Bricks  from  the  Findlay  Hydraulic  Press  Brick  Company,  Findlay,  Ohio, 

[Medium  hard  burnt.] 


No  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

1 

He'8".  ^'o.'SSKT' 

Total 

Per 

square 

inch. 

Remark ».  ; 

7002 
7093 
70M 

12,  dark  red 

18,  dark  rod 

14,  dark  red 

Inches. '   In. 
2.31     4.02 
2.27  1  4.06 
2.27  1  4.05 

1 

In, 

8.24 
8.10 
8.20 

Sfj.in. 

33. 12 

33. 13 
33. 21 

Pounds. 
238,000 
250,000 
243,000 

Pounds. 
320.  800 
400,900 
372,000 

Pounds. 

9, 086 

12,372 

11,201 

Bricks  from  Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa.     Works  at 

Winslow,  N.  J. 


No.  of 
test. 


7053 

7054 
7055 


7056 

7057 
7058 
7059 

7060 
7061 
7062 
7063 

7064 


Description. 


Shade  200,  light-buflf 

color. 

do 

Shade  210,  slij^htly 

darker  than  shade 

200. 
do 


Shade  220,  buff 

■  •as*  laU«  •««■■*•*•••«« 

Shade   300,    buff, 
darker. 

do 

Shade  390,  gray 

■  a   •   •  «  QO  ••••••••     -••••■ 

Shade  410,  light 

chocolate. 
do 


Dimensions. 


Height. 


Inehe-t. 
2.21 

2.21 
2.26 


4.00 

2.20 
2.20 
2.18 

4.04 
2.20 
2.22 
2.22 

3.94 


Com- 
pressed 
surface. 


In. 
4.01 


4. 

4. 


00 
OU 


In. 

8.11 

8.08 
8.08 


2.18     8.02 

3.9.>  8.10 
3.97  '  8.  OH 
4.08     8.12 

I 

2.21     8.09 

3. 97  1  8. 10 

3.98  8.15 
3. 98     8. 10 


I   Sec- 
tional 
area. 


Sq.in. 
32.52 

32.  32 
32. 32 


17.48 


First 
crack. 


Pounds. 
332,000 

381.000 
371,000 


162,900 


31.99  I  335,700 
32.08  I  339,000 
33. 13  328. 000 


2.22 


8.19 


17.88 

32.40 

32.44 

!  32.24 

18.18 


165.800 
302,000 
295.  000 
355,000 

166,000 


Ultimate 
strength. 


Total. 


Pounds. 
481,900 

509,100 
445,100 


162,900 

519, 900 
464,700 
447,000 

165,800 
392, 800 
454, 000 
486,200 

180,800 


Per 

Bqoare 
inch. 


Pounds. 
14, 818 

16, 752 
13, 771 


9,319 

16,252 
14,485 
13,492 

9,273 
12,123 
13,995 
15,081 

9,945 


Remarks. 


To-Hted  on 
edge. 


Do. 


Do. 
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Bricks  from  the  Eastern  Hydraulic  Press  Brick  Company,  Philadelphiaf  Pa, 
[Half  bricks,  fragments  after  transYerse  tests  were  made.] 


No.  of 
test. 

Trans- 
verse teat 
number. 

Dimonsions. 

Sectional 
area. 

First  craok. 

Ultimate  strength. 

Height. 

Compressed  snr- 
fisoe. 

Total. 

Per  sqnare 
inch. 

7123 
7124 
7125 
7126 
7127 
7128 
7129 
7130 
7131 
7132 
7133 
7134 

206 
206 
207 
207 
208 
208 
209 
209 
210 
210 
211 
211 

Inches. 
2.25 
2.25 
2.22 
2.22 
2.18 
2.18 
2.21 
2.21 
2.22 
2.22 
2.23 
2.23 

Inches. 

4.01 
4.01 
3.98 
3.98 
4.01 
4.01 
4.05 
4.06 
3.97 
3.97 
4.02 
4.02 

Inches. 
4.11 
4.00 
4.00 
3.93 
4.00 
4.06 
4.00 
4.10 
3.52 
4.62 
4.10 
8.98 

Sq.  inches. 
16.48 
16.04 
16.28 
15.61 
16.04 
16.28 
16.20 
16.60 
13.97 
18.34 
16.84 
16.00 

Pounds. 
174,000 
190,000 
175,000 
199,  OOU 
175,000 
218,000 
125, 000 
149,000 
146,800 
187.000 
159,000 
164,000 

Pounds. 
200,100 
216,600 
200,050 
216, 100 
242.800 
262,600 
195.300 
204,800 
171,900 
2:^0, 800 
212,000 
210, 300 

Pounds, 
12, 142 
13,504 
12,288 
13,817 
15,137 
16,130 
12,055 
12, 337 
12,:«5 
12,584 
12, 589 
13, 144 

Bricks  from  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass, 


No.  of 
test. 


7065 
7066 
7067 
7068 

7060 
7070 
7071 
7072 
7073 
7074 
7075 
7076 
7077 
7078 


Description. 


Dimensions. 


IIei;;ht. 


Compressed 
surface. 


Salmon  color  — 

....do 

Light  red 

....do 

Dark  red 

....do 

Chocolate  brown 

...do 

Cream  color 

....do 

Bnfl', 

....do 

Gray 


Inches. 
2.40 
2.38 

2.28 
3.99 

2.27 
2.28 
2.22 
2.24 
3.90 
2.28 
2.28 
3.91 
2.22 
2.28 


In. 
4.23 
4. 22 

4.00 
2.29 

3.95 
3.98 
3.81 
3.95 
2.20 
4.00 
4.01 
2.23 
3.91 
3.99 


In. 

8.41 
8.41 
8.09 
8.04 

7.97 
8.05 
7.88 
7.95 
7.74 
8.05 
8.08 
7.00 
7.88 
8.04 


Sec- 
tional 
area. 


First 
crack. 


Sq.in. 
35.57 
35.49 
32.36 
18.41 

31.48 
32.04 
30.02 
31.40 
17.03 
32.20 
32.40 
17.62 
30. 81 
32.08 


Pounds. 
102, 000 
119. 000 
182,000 
84,000 

240,000 
222,000 
267,000 
204.000 
182,000 
105,000 
96,500 
83,800 
280,000 
123,200 


Ultimate 

strength. 

Per 

Total. 

sqnare 

inch. 

Pounds. 

Pounds. 

141,100 

1,967 

135,800 

3,826 

221, 500 

6,845 

108,200 

5,877 

296,200 

9,400 

251,060 

7,836 

366, 100 

12, 195 

243,800 

7,704 

289,900 

17,02:j 

112,100 

3,481 

96,500 

2,978 

83,800 

4.756 

320,600 

10,406 

123, 200 

3,840 

Kemarks. 


>ForinHide 
S    work. 

Tested  on 
edge. 


Do. 
Do. 


Kos.  7065  and  7066  were  soft  burnt.    The  other  bricks  were  intended 
for  outside  work,  and  were  harder  burnt. 
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BHcks  from  the  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mau. 

[Balf  bricks,  fragments  after  transverse  testa  -vrere  made.] 


No.  of 
test. 

Trans- 
verHe  test 
number. 

Dimensions. 

Sectional 
area. 

First  crack. 

intimate  strength. 

Heigbt. 

Compressed  surface. 

Total. 

Per  square 
inch. 

7145 
7146 
7147 
7148 
7149 
7150 
7151 
7152 
7153 
7154 
7155 
7156 

217 
217 
218 
218 
219 
219 
220 
220 
221 
221 
222 
222 

Inches. 
2.24 
2.24 
2.21 
2.21 
2.21 
2.21 
2.26 
2.26 
2.25 
2.25 
2.26 
2.26 

Inches. 
3.85 

0  3. 8') 
3.82 
3.82 
3.85 
3.85 
8.98 
8.98 
3.99 
8.99 
3.99 
3.99 

Inches. 
4.74 
3.15 
3.55 
4.30 
4.43 
3.43 
.    4.09 
'    3.90 
4.02 
3.92 
3.90 
4.15 

8q.  inches, 
18.25 
12.13 
13.56 
16.43 
17.00 
13.21 
16.28 
15.52 
16.04 
15.64 
15.56 
16.56 

Pounds. 

146,000 

87,000 

106,000 

179,000 

108,000 

87,000 

44,800 

52.300 

122,000 

127,000 

38,200 

48,300 

Pounds. 

191,300 

87,500 

135,600 

225,700 

151,500 

88,200 

44,800 

53,300 

132, 100 

128,200 

38.200 

48,300 

Pounds. 

10.482 

7.213 

10.000 

13,737 

8,JW0 

6,677 

2.752 

3,434 

8.236 

a  197 

2,455 
2,916 

1 

Bricks  from  the  Brooke  Terra  Cotta  Company,  Lazearville,  W,  Va. 
[Made  by  the  dry  press  process,  material  called  Colmnbian  bnff  bricks.] 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 
inch. 

7098 

7099 
7100 

7101 
7102 
7103 

No.  4,  dark  buff. . . . 
do 

No.  5,  medium  dark 

buff. 
do 

Inches. 
2.42 
2.43 
2.44 

2.42 
2.35 
2.32 

In. 
4.04 
4.05 
4.12 

4.11 
3.98 
3.95 

In. 
8.56 
8.54 
8.57 

8.54 
8.32 
8.24 

Sq.  in. 
34.58 
34.59 
35.31 

35.10 
33.11 
32.55 

Pounds. 
564,000 
265.000 
247,000 

234,000 
158.000 
372, 000 

Pounds. 
800,000 
626,000 
346,800 

423,900 
607,200 
612, 200 

Pounds. 

23,135 

18,09S 

9.822 

12,077 
18,339 
18,808 

• 

No,  10,  light  buif... 
.....do 

Bricks  from  the  Kelley  Brick  and  Tile  Company,  Minneapolis,  Minn,     Yards  at  Wm 

shall,  Minn. 

[Sand-mold  stiff  mud  brick,  used  for  ordinary  building  purposes  and  sewer  work.] 


No.  of 
test. 

Description. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

7095 
7096 
7097 

Light  straw  color. . . 

do 

do 

Inches. 
2.32 
2.32 
2.33 

In. 
3.67 
3.09 
3.61 

In. 

7.88 
7.87 
7.88 

Sq.  in. 
28.92 
29.04 
28.45 

Pounds. 
151,000 
182,000 
218,000 

Pounds. 
238.000 
221,500 
249,900 

Pounds. 
8,261 
7,627 
8,784 
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Brioks  from  the  Mather  Brick  Company  Mankato,  Minn. 

The  following  description  of  these  bricks  was  furnished  by  the 
manufacturers : 

No.  7111  is  a  dry  press  brick,  made  from  the  same  clays  as  the  balance 
of  our  samples  and  burned  in  a  down-draft  kiln.  The  six  remaining 
brick  is  what  we  term  the  soft  mud  sand  brick,  machine  made,  and 
burned  in  the  common  old  Dutch  updraft  scored  kiln,  taken  from  dif- 
ferent locations  in  the  kiln. 

No.  7112,  soft  brick,  next  to  scoring  on  the  outside. 

No.  7113,  rain  washed  brick,  over  arch  next  to  fii^e. 

No.  7114,  brick  near  top  of  kiln. 

No.  7115,  brick  near  center  of  kiln. 

No.  7115a,  hard  burned. 

No.  71152^,  hard  burned,  4  feet  higher  in  kiln. 

Bricks  from  the  Mather  Brick  Company,  Mankato,  Minn, 


No.  of 

test. 


7111 

7112 

7113 

7114 

7115 

7115a 

71156 


X)eBcriptioii. 


• 
Light 


DimensionB. 


Hoifht. 


Inehea. 
2.27 
2.27 
2.19 
2.83 
2.29 
2.82 
2.84 


Com- 
pressed 
surface. 


In. 

4.14 
3.70 

3.eo 

3.73 
3.70 
3.69 
3.55 


In, 
8.31 
7.86 
7.67 
7  89 
7.84 
7.85 
7.98 


Sec- 
tional 
area. 


8q,in. 
34.40 
20.08 
27.61 
20.43 
20.01 
28.97 
28.33 


First 
crack. 


Pounds. 

350. 000 
27,500 
72,100 
48,000 
28,000 
42,500 
68,200 


Ultimate 
strength. 


Total. 


Poundt. 

379,900 
28,200 
72, 100 
48,200 
28,500 
45,700 
68,200 


Per 

sqaare 

inch. 


Pounds. 

11, 043 

070 

2,611 

1,  638 

982 

1,577 

2,407 


Remarks. 


Paving  bricks  from  the  Franklin  Paving  Brick  Company,  Franklin,  Pa. 


No.  of 

t«Bt. 


7107 
7108 

7109 
7110 


Description. 


Dark  red 
....do... 

.....do. .. 
...do... 


Dimensions. 


HeiKkt.<^*"PS!r> 


Inches. 

2.49 
4.20 

4.12 

4.07 


surface. 


In. 

4.11 
2.47 

2.52 
2.49 


In. 

8.35 
8.23 

8.44 
8.22 


Sec- 
tional 
area. 


Sq.in. 
34.32 
20.33 

21.27 
20.47 


First 
crack. 


Potinds. 
92,000 
53,000 

117,000 
118,000 


Ultimate 
strength. 


Total. 


Pounds. 
728,200 
319, 8U0 

242,000 
877,700 


Per 

sqnaro 

inch. 


Pounds. 
21.218 
15,730 

11, 377 
18, 451 


Bemorks. 


Tested  on 
edge. 
Do. 
Do. 
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Bricks. 

Absorption  of  water. 


Com- 
pres- 
sion 
tost 
nam- 
ber. 


Contributor. 


7079 

7081 
7ii»2 
7089 
7090 
7091 

7104 

7105 

7119 

7116 

7054 

7057 
7059 
7061 
7064 

7065 

7066 
7067 
7070 
7075 
7078 

7098 
7099 
7100 
7101 
7102 
7103 

7111 

7112 

7115 

7115a 

71156 


Hydraulic  Press  Brick  Company,  St. 


^onis 
.do. 

do. 
.do. 
.do. 

do. 


Chicago  Hydraulic  Press  Brick  Com- 
pany   

do 


Omaiha  Hydraulic  Press  Brick  Com- 
pany  


Northern   Hydraulic   Press  Brick 
Company 


Eastern  Hydraulic  Press  Brick  Com- 
pany   

do 

do 

do 

do 


Philadelphia  and  Boston  Face  Brick 

Company 

do 

do 

do : 

do 

do 


Brooke  Terra  Cotta  Company. 

do 

do 

do 

do 

do 


Mather  Brick  Company. 

do 

do 

do 

do 


Weight,  dry. 


Pounds. 

5 
5 
5 
6 
5 
5 


5 
5 


5 


5 


Ouneea. 

2 

li 

13* 

n 


7 
71 


12 


fii 


?* 
5J 


6 

H 

5 

7 

5 
5 

i\ 

5 

4 

5 

4i 

4 

9 

4 

"l 

6 

i 

5 

12 

5 

15} 

6 

! 

5 

1!^ 

5 

"4 

5 

4 

3 

n 

8 

i 

8 

lOi 

8 

10 

AbaorptioD  of  water. 


Total. 


I 
Poftnda,  Ounces. 


n 

9 
13* 


12| 
13 


lOi 


121 


6 

n 

? 


By 

Bt 

weight. 

yolwiir. 

Peru. 

P«rct 

18.0 

81.  S 

10.1 

20.0 

10.1 

20.0 

8.0 

16.1 

9.6 

19.0 

15.4 

28.1 

14.6 
14.8 


11.4 


14.8 


6.9 
5.5 
7.9 
7.1 
5.5 


19.2 
18.8 
11.0 
10.0 
18.1 
16.2 

6.7 
8.4 
0.4 
8.8 
5.8 
6.3 

13.7 
26.7 
25.4 
24.0 
21.5 


27.7 
27.9 


22.2 


27.4 


14.5 
11  6 
16.1 
14.5 
11.4 


32.9 
32.2 
21.6 
20.1 
31.0 
27.1 

13.4 
15.9 
18.0 
17.2 
12.2 
13.1 

25.4 
38.6 
37.0 
36.0 
82.6 


BRICKS. 
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BBICK& 


Transverse  Tests. 

Bricks  from  the  Hydraulic  Press  Brick  Company f  St,  Louis,  Mo, 


Ko.of 
teac 

Description. 

Distance 
betwi»en 
eud  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Moilnlas 
of  nip- 
tnre,  R. 

212 
213 
214 
215 
216 

Dark  red 

Inches. 
6 
6 
6 
6 
6 

Inches. 
3.95 
4.00 
4.11 
4.13 
4.21 

Inches. 
2.23 
2.29 
2. 30 
2. 32 
2.32 

Pounds. 
1,645 
1,939 
2.002 
2.118 
1,520 

I'ovnds. 

754 
833 
829 
868 
60i 

No.  10  stock 

No.  5(K)  stock 

No.  504  stock 

No.  51U  stock 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 

Bricks  from  the  Chic<igo  Hydraulic  Press  Brick  Company,  Chicago,  Ilh 


No.  of 
test. 

Description. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

nitiiuato  strength. 

Breadth. 

Depth. 

Total. 

Modnlos 
of  nip. 
ture.R. 

223 
224 

Redbrick 

Inches. 
6 
6 

Inches. 
4.05 
4.06 

Inches. 
2.32 
2.31 

Pound*. 
1,102 
742 

Pounds. 
455 
308 

Brown 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 

Bricks  from  the  Northern  Hydraulic  Press  Brick  Company^  Minneapolis,  Minn, 


No  of 
test. 

Description. 

Distance 
bctwofn 
end  .sup- 
ports. 

Dimensions. 

UltiniMte  strength. 

Breadth. 

Depth. 

Total. 

Modnlna 
of  rnp. 
tiirOfR. 

225 

Dark  red 

Inches. 
6 

Inches. 
4.08 

Indies. 
2.32 

Pounds. 
1,110 

Pounds. 
455 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 
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Brioks  from  the  Omaha  Hydraulic  Press  Brick  Company,  Omaha,  Nebr. 


No  of 
test. 

Desoriptlon. 

Distance 
between 
end  Rap- 
ports. 

DimensioDB. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

ModnluB 
of  mp- 
tare,R. 

220 

Shade  6 

Inches, 
6 

Inches. 
4.U 

Inches. 
2.38 

Pounds. 
3,216 

Pound*. 
1,244 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks. 

Bricks  from  the  Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa, 


No.  of 
test. 

Description. 

Dintance 

between 

end  sup- 

porta. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, K. 

206 
207 
208 
200 
210 
211 

Shade  200 

Inches, 

Inches. 
4.01 
3.98 
4.01 
4.05 
3.97 
4.02 

Inches. 
2.25 
2.22 
2.18 
2.21 
2.22 
2.23 

Pounds. 
2,110 
2,685 
2,257 
1,660 
2,258 
2,163 

Pounds. 

936 
1,232 
1,066 

756 
1,038 

974 

Shade  210 

Shade  220 

ShaileSUO 

Shade  390 

Shade  400 

The  fragments  were  tested  by  compression  and  recorded  with  the 
tests  of  whole  bricks  from  this  lot. 


Bricks  from  the  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass. 


Description. 


Light  red 

Park  red 

Chocolate  brown. 

Cream 

Buff 

Gray 


Dimensions. 

Ultimate  strength. 

Distance 
between 

end  sup- 

Mo<lnlu8 

ports. 

Breadth. 

Depth. 

Total. 

of  rup- 
ture, K. 

Inches. 

Inches. 

Inches. 

Pounds. 

Pounds. 

3.85 

2.24 

1,686 

785 

3.82 

2.21 

2.160 

1,043 

8.85 

2.21 

1,548 

741 

3.98 

2.26 

1,284 

568 

3.99 

2.25 

1,926 

858 

3.99 

2.26 

810 

358 

The  fragments  were  tested  by  compression,  and  recorded  with  the 
tests  of  whole  bricks. 
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BEICE& 

Shearing  Tests. 

Bricks  from  ike  Hydraulic  Preas  Brick  Company,  Si.  Louis,  Mo, 


No.  of 
test. 

Description. 

Shearing  dimen* 
sions. 

Shearing 
area. 

Trans  V  ex  se 

fracture 
developed 
on  tension 
,  side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 

inch. 

230 
231 
232 

No.  6  stock 

No.  511  Htock 

Brown  color 

Inches. 
2.34X4.14X2 
2.32x4.13x2 
2.39X4.02x2 

Sq.  inches. 
19. 37 
19.16 
19.21 

Pounds. 
6,500 
4,300 
6,150 

Pounds. 
19, 580 
12,300 
20,120 

Pounds. 
1,011 
642 
1,047 

One. 

Two. 

One. 

Brick  from  the  Chicago  Hydraulic  Press  Brick  Company ,  Chicago,  III, 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 

iuoh. 

235 

No.  10,  red 

Inches. 
2.27X3.99X2 

Sq.  inches. 
18.11 

Pounds. 
4,600 

Pounds. 
14,190 

Pounds. 

784 

One. 

Brick  from  the  Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn. 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 

inch. 

236 

No.  4,  dark  red . . 

Inches. 
2.32X4.08X2 

Sq.inehes. 
18.93 

Pounds. 
3,750 

Pounds. 
13, 520 

Pounds. 
714 

One. 

Bricks  from  the  Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa, 


No.  of 
test. 

Description. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Transverse 

fracture 

develoiied 

on  teuiiiou 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 

inch. 

227 
228 
229 

Shade  210 

Shade  220 

Shade  390 

Inches. 
2.23X3.99X2 
2.21X3.97X2 
2.20X3.06X2 

Sq.inehes. 
17.80 
17.55 
17.42 

Pounds. 

4,800 

7,600 

10,100 

Pounds. 
20,780 
19, 250 
17, 220 

Pounds. 
1,167 
1,097 
988 

One. 
One. 
Two. 

• 

Bricks  from  the  Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass, 


No.  of 
test. 

'Description. 

Shearing  dimen« 
sions. 

Shearing 
area. 

Transverse 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 

inch. 

233 
234 

Gray  color 

do 

Inches. 
2.26X3.99X2 
2.26x3.95X2 

Sq.  inches. 
18.03 
17.85 

Pounds. 
4,500 
4,100 

Pounds. 

7.800 

11,400 

Pounds. 
433 
639 

Two. 
One. 
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WOODS— GOMPRESSIOH  TESTS. 

At  the  close  of  the  World's  Columbian  Exposition  samples  of  wood 
were  contributed  for  tests  from  the  States  of  Kentucky,  Florida,  and 
California,  and  a  rjiilway  tie  from  the-Few  South  Wales  exhibit. 

The  Kentucky  samples  were  from  trees  all  of  which  were  cut  in  the 
month  of  April,  1893.  The  samples  were  immediately  ship])ed  to  the 
Exposition  in  an  unseasoned  condition,  where  they  remained  during 
the  Exposition  without  adequate  opportunity  for  seasoning. 

The  tests  were  made  sixteen  months  after  the  trees  were  felled,  and 
some  of  the  samples,  mentioned  in  the  details  of  the  tests,  showed 
unseasoned  wood. 

The  results  on  this  account  must  be  accepted  as  rather  understating 
the  strength  of  the  woods  represented. 

The  samples  of  cabbage  palm  from  Florida  and  redwood  from  Califor- 
nia were  in  a  partially  seasoned  state  when  tested. 

Exceptional  strength  was  developed  by  the  iron  bark  tie  from  New 
South  Wales,  the  ultimate  strength  reaching  8,738  pounds  per  square 
inch. 

All  the  wood  samples  were  tested  endwise  the  grain. 

471 


472 


WOODS — COMPRESSION  TESTS. 


>. 


§ 


i 


O 

S?5 


I 

I 

I 
I 

§ 

O 


^ 


00 

s 


S*" 


.so  I 

GO  rQ   ^ 

S  E  ^ 


« 


-♦^  ,        CD 
CO    rtTi 

s^  © 

o  ©  "^^ 
oo  ©'5? 

^    £"    © 

^  £  S^ 

(h   2  © 

pa  ^  t^ 
©«a^ 

o  ©-a 


%^; 


15 


« 


■ 

.£3 

8  • 

9  5  o 

P^|5 

« 

5 

• 

a 

a 

o 

-•a 

3 

H 

o  S 

CO  "3 


p 

s 

P. 


c 
o 

a 


.a 
to 

hi 


«3:s* 


OB 
ttw.  j3 

c  4;  o 


p  « 


S  4,  ^ 


i?& 


i 

p 
g 

a 

i 


o 


S 


c 


S  O  f 

NH  .O  -i-t 


o«:  s 


gSg.CBgg.SC|S 


J.sMJ8  g  J.Sf J.S  Jf .S.S  P.S 


SS>HiAAa&«Of-4rrSS 


eicQ<«eQel'c4eoccKfeeeo     e«ef     Wcf     eoM 


iOO'^aoi 


8000 
ooo 


sg: 


'coS' 


;SS8  ss 


leo 


!S?2§3S§8S8§gs8    SSg^'SSSi JESS'S    8S    SSf   S3 


SS3SSSSSS39S    SS    SS    SiS 

•      ^       •       •      _>       •        •        •       m       m       m  •        •  •    _^y  •       * 

3N<Dmv-tc5eQSf^e»S      Me      SS      $S 


• 

S5 

<oa3oftSSSaSr-«So 

eo^t<^ideQidid<«coior^ 

3.87 
7.86 

4.00 
6.75 

7.05 
6.88 

oSaSaoSSSSoo 

■       •■■••••■•• 

5.83 
7.87 

5.00 
6.82 

7.08 
7.81 

SSSS$S83S?38    S^    Sg    83 

S'^^^si^^^a;:^^   ^^    ^^   SS 


>iAt>-<o«oc«eoi>Oftao 


QR>c9C4«aonoao'^»S   rtoS   ^^t^   «a^ 


it- t*iO 


■^  ^  00  00 1* 


e.r>   «o«s   t»i 


S2 


lO 


00  t« 


V  X  O  00  O  (8  00  oa  -^i  O  (O 
.C   ri   rl   fH 

»5 


r«iAeQOwO»ow«co 


»-•  -^  r^        r^ 


C 

S 


^ 


p 


ee  u  oe  C 
o  es  1/  « 


o    . 

1ooo2||gia 


P4 

es 

a 


.25  9 
P-P.'q, 

^*  #"  ^    " 
P  P 


P 


^ 


I 

s 


^•2 


OB  ^  .^a  .^ 


CB   P<   w      .   5   S   >^ 


.•cSnIAoI 


p 

CO 


o 

O 


I  <! 


•  ■ 


s    a 

e     s 

•O  Q       •■  g 


:  ^ 

00 


(CO 


I  a»  ca  ?m 

I  CO  ' 


So»  to  o»  ( 
CCPOCOPQCOCOCCOOi.  . 


S5    S8 


WOODS — COMPBE88ION  TESTS. 


I 


■ ,  ,-.  i  I  hi  I 

liiliiiMili 
-"""""■■'liniin  1 


SE  liSelsESaBBSEsa  s=l!ici  S  i=siaS!agSBSS6Ef55!!3 
II  SlilllSISIIiili  liilll!  I 


^tn  I 


SS    SSSSSKSSS' 


ssi^^^^ss^^a(j^ist£  sis^s^ss  ^  : 


ii  lilliSiSiiilili  iglipl  i 


474 


WOODS — COMPUr.SSION   TESTS. 


o 
a 


S 

£3 

o 
o 

o 
o 

» 

o 


e 

0 


a 
o 

Q 


a 

9 

a 

o 
<*» 

08 

a 
Co 


J 


.2  o 

£  I. 

00 


•t3 

I 


2  ®  * 

«  0.218  • 

«  ci  S  S-g 

j|l|3 


Is- 


2  -^  I'-  •-<  TCNW  ?5 


a 

o 
H 


ft_  •-(  t-i  fi  f^  €s  »-i 


s 

I 


o 
• 

a 
o 

o 


Is 


•ci.-^  >»  o  a  Qc  o  ^ 

V      ■      ■      J      .      «      .      . 


.a 


«i  o-^ 


k^o  o  aSSoB 

W       «       f       *       *      •      ■      # 

e  00  <«  ao  <D  t«  00  o 


.4 

a 
« 
1-1 


^  'H  cj  CO  CO  00  o»  a» 
j^eocleoconeoN 


-^  r^  00  m  00  ^  I 
f-«  "i  ®  -*o  rf< 

O  0  Q  CO  00  w  < 


Rings 

per 

inch. 

oordoooo 


^t>-tQiAr^c4m'« 


»:; 


-2a 

6^& 


{5     "»     M 


§ 

g 

a 


*l 


^ 


H 

9 

a 


X 
93 

«5 


-.3  ••2 

p  «  S  a  ^  o 


SB 
H 

O 


WOODS— COMPRESSION  TESTS, 


Oabbage  Palm  fbom  Florida. 
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JSTo.  6856. 

This  tree  stood  in  front  of  Florida  building. 

Felled  November  2, 1893;  tested  four  and  one-balf  months  later. 

Total  height  of  tree,  12'. 

Diameter  at  ground,  14^'^ 

Diameter  at  top,  9'^ 


Weight  (includes  bark),  238  pounds. 
Weight  per  cubic  foot,  46.7  pounds. 

Diameters  over  the  bark,  { !,7p"er  end,"  Z^* 
Sectional  area  (minimum),  50.27  square  inches. 
This  specimen  was  not  straight;  maximum  deflection  from  a  straight 
line  drawn  from  end  to  end  of  log,  IJ". 
Compression  measurements  taken  over  end  of  log. 


Applied  loads. 

In  gauged  length. 

* 
Remarks. 

Total. 

Per  Bonare 
incn. 

Compres- 
sion. 

Set. 

Poundg. 
-1,000 
4.000 
10,000 
15,000 
20,000 
25,000 
30,000 
83.000 
83,600 
88,000 
23,000 

Potinda. 

Jnehet. 

0. 

.03 

.08 

.11 

.14 

.17 

.22 

.37 

.62 

2.00 

4.80 

Jneh. 

Initial  load. 

Ultimate  strength. 

After  passing  Uie  ultimate  strength. 

756 

Failure  occurred  at  the  smaller  end  of  the  log.  The  fibers  were 
crushed  at  the  immediate  end. 

There  was  a  decided  yielding  of  the  log  under  33,600  pounds,  but 
after  further  yielding  the  load  rose  to  38,000  pounds,  the  maximum 
stress  reached. 

Along  6  inches  in  length  of  the  log  the  fibers  were  crushed,  and  lat- 
eral movement  occurred  at  this  end. 

About  1  quart  of  sap  flowed  from  the  wood  at  the  part  crushed. 

Four  feet  in  length  taken  along  the  middle  and  straightest  part  of 
the  log  were  cut  out  to  be  retested  after  further  seasoning.  This  piece 
weighed  127^  pounds  when  cut  out. 


476  woods — compression  tests. 

Bedwood  From  California. 

No.  6867. 

Grown  in  Santa  Cruz  Monntains. 

Felled  March,  1893;  tested  one  year  later. 
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k 

Weight  (includes  bark  about  f  thickness)  306  pounds. 

Weight  per  cubic  foot,  69.4  x)ounds. 

Average  rate  of  growth,  10  rings  i)er  iuch. 

Total  number  of  rings  of  growth  61,  of  which  44  are  heart  wood  and 
17  are  sap  wood. 

Sectional  area  (minimum),  112.63  square  inches. 

Ultimate  strength,  604,900  pounds=4,487  pounds  per  square  inch. 

Fibers  crushed  in  the  vicinity  of  knots  4'^  to  1"  from  the  smaller  end. 
The  knots  were  |"  diameter. 

Sap  exuded  from  the  s|>ecimen  where  the  fibers  were  crushed. 

Specimen  taken  from  an  Iron  Bark  Eailroad  Tie  from  New 

South  Wales. 

No.  7368 

rs se"  ^ 


^t ^oa"* 


Jiktrka 
on  He. 


5- 


( length,  24".08. 
Dimensions  of  specimen,  }  width,  6".04. 

( thickness,  4''.92. 
Sectional  area,  29''.72. 
Specific  gravity,  .9861. 
Ultimate  stren^h,  269,700  pound8=8,738  pounds  per  square  inch. 


100-TON  TACKLE  BLOCKS. 


l>ROOF  TEST  BY  TENSILE  STRESS  OF  100-TON 

TACKLE  BLOCKS  FOR  THE  BUREAU  OF 

YARDS  AND  DOCKS,  U.  S.  NAVY. 


The  blocks  were  manufactured  by  The  Thomas  Langhlin  Company,  Portland,  Me., 
and  were  intended  for  use  in  some  hoisting  shears  at  the  Boston  Navy- Yard. 
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Fame  plate  on  blocks : 

"The  Thomas  Lauglilin  Co, 
Block  Makers. 

Portland,  Me.,  ISOS.'' 

No.  6514. 

Test  op  the  Blocks. 

Blocks  rove  with  1  J"  steel  wire  rope,  one  end  secured  to  becket,  the 
other  end  hitched  to  traveling  crane  of  the  testing  machine,  and  used 
to  apply  a  load  to  the  blocks  while  the  latter  were  allowed  to  ti-avel 
enough  to  turn  the  first  sheave  one-half  a  rotation.  The  load  on  the 
blocks  during  this  i)eriod  of  the  test  ranged  from  100,000  to  120,000 
pounds.  After  this  each  end  of  the  rope  was  secured  to  the  blocks  and 
a  load  of  224,000  pounds'  tension  applied  and  allowed  to  remain  acting 
a  period  of  five  minutes. 

Finally  the  sheaves  were  turned  part  of  a  rotation,  as  in  the  first 
period,  while  working  under  a  load  ranging  from  100,000  to  120,000 
pounds,  but  reversing  the  direction  of  the  sheaves  by  hauling  with  the 
traveling  crane  from  the  end  first  secured  to  the  becket,  the  opx>osite 
end  now  being  secured  to  an  opposite  becket. 

No.  6515. 

Test  op  the  Swivel. 

Special  eye  bars  secured  the  swivel  to  the  testing  machine  at  one 
end  and  a  stirrup  at  the  other. 

A  load  of  224,000  pounds'  tension  was  applied  and  allowed  to  remain 
acting  for  an  interval  of  five  minutes. 

The  blocks  and  swivel  were  examined  after  testing,  but  no  injury 
appeared  to  have  resulted. 
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GAUHER  STEEL  BARS. 
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OAimBR  STEEL  BARS  FROM  EHDURAHCE  SHAFTS. 

Two  sets  of  tension  tests  have  been  made  with  specimens  taken  from 
eudarance  shafts  for  the  purpose  of  illustrating  the  tensile  properties 
of  the  steels  used. 

In  the  first  set  of  experiments  samples  were  used  V^  diameter  each 
for  the  purpose  of  ascertaining  the  elastic  limits  in  the  same  sizes  the 
endurance  shafts  were  employed. 

Loads  were  appli^  as  high  as  consistent  with  safety  to  the  threaded 
ends,  and  the  elongations  and  sets  noted.  With  the  higher  carbons 
the  elastic  limits  were  not  reached  in  this  manner,  and  it  became  nec- 
essary to  reduce  the  diameter  of  the  stem,  which  was  done,  and  the 
tests  resumed. 

Loads  were  applied  exceeding  the  elastic  limit  and  released  to  observe 
the  rate  of  recovery  or  uniformity  in  the  resilience  of  the  metal. 

Then,  after  intervals  of  rest,  the  tests  were  renewed  to  ascertain 
whether  there  had  been  any  recovery  in  uniformity  of  elastic  properties. 

Intervals  of  rest  of  one  and  two  months  did  not,  however,  efiect  a 
recovery,  and  the  curves  representing  the  elongations  and  recovery 
under  ascending,  and  descending  loads  continue  to  follow  different 
paths,  and  with  a  variable  modulus  of  elasticity.  Observations  on 
the  exaltation  of  the  eLnstic  limit  will  follow  on  a  later  occasion. 

In  the  second  set  of  exx)eriments  the  specimens  were  turned  down 
in  the  stems  to  admit  of  rupturing  the  metal  without  breaking  in  the 
thread. 

The  elastic  limits  of  these  specimens  follow  closely  the  elastic  limits 
of  those  in  the  first  series. 

These  specimens  and  the  annular  specimens  taken  from  the  outer 
ends  of  ruptured  endurance  shafts  afford  abundant  opportunity  to 
judge  of  the  uniformity  of  the  steel. 

Chemical  analyses  of  li"  Oautier  steel  bars  from  which  endurance  shafts  were  takea. 


Marks. 

Carbon. 

Manga- 
nese. 

SiUoon. 

Snl- 
phur. 

Pboa- 
plioras. 

Copper. 

Speoiflo 
gravity. 

Hard- 
ness. 

Total. 

Oraph- 
lUo. 

Com- 
bined. 

1 
3 
8 
5 
7 
9 
11 

0.186 
0.203 
0.384 
0.586 
0.786 
0.866 
1.126 

0.025 
0.031 
0.043 
0.034 
0.053 
0.042 
0.032 

0.161 
0.172 
0.341 
0.552 
0.733 
0.824 
1.094 

0.606 
0.573 
0.652 
0.747 
0.635 
0.361 
0.387 

0.042 
0.040 
0.340 
0.138 
0.035 
0.097 
0.112 

0.067 
0.065 
0.057 
0.050 
0.048 
0.030 
0.042 

0.070 
0.088 
0.048 
0.034 
0.073 
0.043 
0.032 

0.025 
0.030 
0.027 
0.03U 
0.027 
0.028 
0.030 

7.8507 
7.8560 
7.8340 
7.8450 
7.8436 
7.8321 
7.8345 

11.89 
1L76 
14.83 
21.64 
27.82 
32.10 
31.50 

^S^ 
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GAUTIER   STEEL   BARS. 


FiBST  Set  op  Experiments. 

Elastic  limits  of  seven  bars  of  Gautier  steel  from  outer  ends  of 
endorauce  shafts. 

Form  of  specimens. 
k 24^ 


No.  5056. 

Marks,  209-1  Aj. 

Diameter,  1".000. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  lO", 


Applied  loada. 


Total. 


Pounds. 
785 
3,927 
7,854 
10. 781 
15,  708 
19. 635 
23,562 
24, 347 
25. 132 
25,918 
26. 703 
27.489 
28, 274 
29,060 
39.845 
30,630 
31,416 

32,201 

32, 986 
33, 772 
83,772 
33, 772 

33,772 

83,772 

85,343 

86,128 
86. 913 
37,699 
38,484 
39,270 
40, 055 
40,840 


Per  aqnare 
incn. 


In  gauged  length. 


PimndM. 

1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
3G,  000 
37.000 
38, 000 
30.000 
40,000 

41.000 

42,000 
43, 000 
43,000 
43,000 

43,000 

43,000 

45,000 

46.000 
47,000 
48, 000 
40,  OUO 
60,  000 
61,000 
52,000 


Elongation 


Inch, 

0. 
.0012 
.0029 
.0048 
.0062 
.0079 
.0097 
.0099 
.0102 
.0107 
.0111 
.0114 
.0117 
.0120 
.0l2t 
.0128 
.0i:i4 
.0148 
.0381 
.0440 
.2480 
.2491 
.2499 
.  2.>02 
.2518 
2520 
About 
.26 
.29 


C  About  \ 
\       .26  S 


.36 
.38 
.42 
.45 
.50 


Sot. 


Inch. 
0. 
0. 


—.0001 

— .oooi" 


— . 0002 


.0000 


.  2.309 
.  2329 
.2332 


,2350 
,  2355 


Remarks. 


Initial  load. 


Elaetic  limit.      . 
Elongation  after  6  minntoB. 


Second  application. 
Tbird  application. 
Fourth  ap]HicAtion. 
PMongation  after  6  niiuutos. 
Fifth  appiicatioA. 


Test  diacontlnned. 


OAUTIER   STEEL   BAE8. 

No.  6057. 

Marks,  210-2  Aj. 

Diameter,  1".000. 

Sectional  area,  .7854  square  inch* 

Gauged  leogth,  10".000. 
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Applied  load  a. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
iDcn. 

Elongation. 

Set. 

Pound», 

785 

3,027 

7.854 

10, 781 

15, 708 

19,635 

23,562 

23,562 

27,489 

28,274 

29.060 

29,845 

30, 630 

31, 416 

32,201 

82,086 

33,772 
34,557 
35,343 
35,343 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
30,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 

41,000 

42,000 

43,000 
44,000 
45.000 
45,000 

Inch. 
0. 
.0014 

.oo:u 

.0050 

.0069 

.0083 

.0102 

.0101 

.0118 

.0120 

.0121 

.0i:>3 

.0129 

.0139 

5        .0151 

>        .0339 

;        .0470 

:         .1713 

.1970 

.2040 

.2180 

.  22U1 

Inch. 
0. 
0. 

Initial  load. 

Second  applicatioE. 

Elastic  limit.    Yielding  at  threaded  ends. 

Elongation  after  5  minutes. 
Elongation  after  15  minutes. 

• 

Second  application.    Test  discontinued. 

0. 

0. 

.0002 

.0200 

.1558 

.  2000 
.2023 

No.  6058. 

Marks,  211—3  Ai. 

Diameter,  1".000. 

Sectional  area,  .7854  square  incb. 

Gauged  length,  10". 


Applied  loads. 

In  gaugo<l  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
785 
8,927 
7,854- 
11,781 
15,708 
10,635 
23,562 
27.  489 
31,416 
34,557 
35,343 
36,128 
36,913 
37, 690 
38,484 

30,270 

40,055 
40.840 
40,840 

Pound*. 
1.000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 

50,000 

61,000 
52,000 
62,000 

Inch. 
0. 

.0012 
.0030 
.0046 
.0062 
.0080 
.0095 
.0112 
.0130 
.0142 
.0145 
.0150 
.0152 
.0157 
.0101 
S       . 0170 
\       .0170 
.0200 
.1590 
.1607 

Jneh. 

0. 

0. 

Initial  load. 

KLiatic  limit. 

EloDgation  after  5  minutes. 

Second  application ;  test  dlHcontlnued. 

—.0001 

-.0001 

.0(K)0 

—.0001 

.oouo 

.0017 

.1380 
.1402 
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No.  5059. 

Marks,  233-5  A  C. 

Diametor,  1".000. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10." 


Applied  loads. 


ToUl. 


P<mnda» 
785 
8,927 
7,854 
11, 781 
15.708 
19,635 
23,562 
27,489 
81,410 
82.201 
32.986 
88;  772 
34,557 
85,343 
86,128 
86,913 
87,699 
88,484 
89,270 
40,065 
40,840 
40,840 
40,840 


600 
15,000 
25,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30.000 
31,000 
32,000 
33,000 
34.000 
35.000 
36,000 
87,000 
88,0(J0 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

500 
15,000 
80,000 
15,000 

500 


500 

6,000 

10,000 

15,000 

20,000 


Per  Maare 
inon. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
62,000 
52,000 


1,000 
30,000 
50.0UO 
55.000 
56,000 

57,  COO 

58,  (KM 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.  OOO 
78,000 
80.000 
82,000 
84,000 
80,000 
88,000 
90,000 

1,000 
80,000 
60,000 
30,000 

1,000 


1,000 
10,000 
20,000 
80,000 
40,000 


■In  ganged  length. 


Elongation. 


0. 

.0014 
.0030 
.0049 
.0064 
.0080 
.0099 
.0117 
.0132 
.0136 
.0130 
.0142 
.0147 
.0150 
.0154 
.0158 
.0161 
.0166 
.0169 
.0172 
.0178 
.0178 
.0178 


0. 

.0100 

.0169 

.0180 

.0190 

.0920 

.0955 

.0989 

.1050 

.1179 

.1310 

.1465 

.1612 

.17 

.19 

.20 

.22 

.24 

.27 

.29 

.81 

.34 

.37 

.40 

0. 

.0110 
.0250 
.0132 
.0001 


0. 

.0032 
.0070 
.0103 
.0150 


Set. 


Inch. 
0. 
0. 


—.0001 


—.0001 


-.0001 


0. 


.0001 
.0001 
.0001 


Renarka. 


Initial  loaA. 


0. 


0U78 


Second  apnUcatlaiB. 

Third  application. 

Themaxiinnm  load  wasaastAtnedS  minntes  on 
the  second  application  and  10  minntcii  on  the 
third  application  without  caaaing  any  addi- 
tional elongation  above  the  immediate  cfltsct. 

Specimen  turned  down  in  the  stem  to  ".796 
dinmeter=.50  square  inch  aectional  area 
and  test  resumedT after  8  da^  rest.  Gauged 
length.  10". 

Initial  load. 


Elasticlimlt 


Micrometer  reapplied  and  acUnsted  to  aero. 

Gauged  length  actually  10".  40. 
Initial  load. 


Test  disoontinned. 

Test  resumed  after  resting  1  month. 

Micrometer  adjusted  to  aero. 


OAUTtER   STEKL   BARS. 

No.  5050— Continued. 


''M3S" 


Tent  flgaln  diwriTidiiiinl. 


9l  Bgitln  cDu-antlnned. 
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No.  6000. 

Marks,  234-7  A  6. 

Diameter,  1".000. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Poundi. 

785 

3,027 

7,854 

11.781 

15, 708 

19,635 

23,5<S2 

27,489 

31,416 

35,343 

30.270 

40,840 


500 
15,000 
25,000 
27,500 
20,000 
20,500 
30,000 
31,000 
32.000 
33,000 
34,000 
35.000 
36,000 
37,000 
15,000 
30,000 
15,000 


500 
10,000 
20,000 
30,000 
20,000 
10,000 

500 
10,000 
20.000 
30,000 
20,000 
10, 000 

500 
10,000 
20,000 
30,000 
20,000 
10,000 

500 
10.000 
20.000 
30,000 

35,000 

30,000 

20,000 

10,000 

500 

10.000 

20,000 

30, 000 

20,  000 

10,000 

500 

2,000 


Peraqnare 
inch. 


Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
60,000 
52,000 


1,000 
30,000 
50,000 
55,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
80.000 
60,000 
30,000 


1,000 
20.000 
40,000 
60,000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 
40.000 
20,000 

1,000 
20,000 
40.000 
60,000 
40,000 
20,000 

1,000 
20,000 
40.000 
60,000 

70,000 

60,000 

40,000 

20,000 

1,000 

20,000 

40,000 

60,000 

40,000 

20,000 

1,000 

4,000 


In  ganged  length. 


Elongation. 


Jneh. 

0. 

.0012 
.0030 
.0048 
.0062 
.0080 
.0090 
.0114 
.0130 
.0140 
.0106 
.0171 


0. 

.0008 
.0104 
.0181 
.0200 
.0222 
.  0298 
.0370 
.0450 
.  0520 
.0622 
.0708 
.0809 
.0007 
.0680 
.0823 
.0712 


0. 
.0061 
.0140 
.0232 
.  0162 
.0082 
0. 

.0007 
.  0145 
.0232 
.  0162 
.0082 
.0001 
.0070 
.0140 
.0232 
.0162 
.0084 
.0002 
.0070 
.0150 
.0234 
.0301 
.  0:{i)0 
.0271 
.0100 
.0112 
.0010 
.0086 
.0164 
.0252 
.0182 
.0102 
.0020 


Set. 


Inch. 
0. 
0. 


—.0001 

0. 


0. 


0. 


0. 


0070 


.0580 
.6582* 


Remarlcs. 


Initial  load. 


Stem  turned  doim  to  ".708diameter=  .50  nqnare 
inch  sect  onal  area,  and  test  reeumed  aft«r 
an  interval  of  8  daya.    Gauged  lengUi,  10". 

Initial  load. 


Elastic  limit 


Teat  discontinned.  Teat  reanmod  after  resting 
1  month.  Micromt^ter  adjusted  to  sero. 
Actual  gauged  length,  10  ".0582. 


AftorSmlnutoi. 


Koatcd  nndcr  this  load  10  honr9. 


GAUTIER   STEEL   BARS. 
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Applied  loads. 


Total. 


Pounds. 
10,000 
20,000 
30,000 
20,000 
10,000 

500 
10,000 
20,000 
10,000 

500 
10,000 
20,000 
30,000 
35,000 
86.000 
37,000 
38, 000 
30,000 
40,  OOO 


35,000 
3U,  OOO 
20,  Oi.O 
10,000 

50U 
10,000 
20,000 
30. 000 
20,000 
10,000 

500 

500 

2,500 

5,000 

10,000 

15,000 

20.000 

25,000 

30,000 

25.000 

20,000 

15,000 

10,000 

5,000 

500 
80,000 

500 
^,000 

500 


Per  square 
incD. 


Pounds, 
20,000 
40,000 
00,000 
40,000 
20,000 

1,000 
20,000 
40.000 
^.000 

1,000 
20,000 
40,000 
60,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 


70.000 
60,  (.00 
40,  OUO 
20,000 

1.000 
20,000 
40,000 
60.000 
40,000 
20,000 

1,000 

1,000 

5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
60,000 
50.000 
40,000 
30,000 
20,000 
10,000 

1,000 
60.000 

1,000 
60,000 

1,000 


In  gauged  length. 


Elongation. 


Inch. 
.0085 
.0163 
.0251 
.0180 
.0101 
.0020 
.0086 
.0164 
.0092 
.0020 
.0086 
.0163 
.0251 
.0310 
.0323 
.0351 
.0417 
.  0510 
.0580 
.0638 
.0645 
.06r»0 
.  0652 
.  0655 
.0058 
.0059 
.0660 
.0625 
.a589 
.0508 
.0416 
.0293 
.  0:i62 
.0U2 
.  0532 
.0461 


.0296 

0. 
.0011 
.00'J9 
.00135 
.0103 
.0144 
.0188 
.0238 
.  0203 
.0164 
.0125 
.  00H6 
.0043 
.0004 

>.0239 
.0005 
.  0238 
.0005 


Set. 


Inch. 


Remarks. 


After 
After 
After 
Alter 
After 
After 
After 
Alter 


5  minntes. 
10  iniiiiitcH. 
15  niinutes. 
20  niiuiitcs. 
25  mlnuten. 
30  luiuutes. 
35  minutes. 
40  miuutea. 


To8t  (liflcontinned. 
2  months. 


Test  resumed  after  resting 


Test  again  discoutinned. 
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No.  5061. 
Marks,  235-0  A  C. 
Diameter,  1".0(1». 
Sectional  area,  .7854  square  inch. 
Gauged  length,  10". 


la  gauged  length. 


'•ar 


Ptimdt. 

3,917 


lo.ouo 


31,900 


SlPXi    tnniM    <1nim  to  "SK    ilinmptor  ^ 
n  Uut  rHiuiued.   Gaagedlenstb,  10". 


,0711  .0G8I 


GAUTTKB   STEEL   BARS. 
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No.  5061 — Continued. 


Applied  loada. 

In  gaagqjil  length. 

Heniarks. 

TotaL 

Per  M  nare 
Inon. 

Elongation. 

Set. 

Poundt. 
30.000 
20,000 
10,000 

500 
10.000 
20,000 
80,000 
20,000 
10,000 

500 

600 

2,500 

6,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20,000 

15.000 

10,000 

5,000 

2,500 

600 

5,000 

15,000 

25,000 

30.000 

25,000 

15,000 

5,000 

500 

Poundt. 
60,000 
40,000 
20,000 

1,000 
20,000 
40,000 
60,000 
40,000 
20,000 

1,000 

1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
5,000 
1,000 
10,000 
30,000 
50,000 
60,000 
50,000 
80,000 
10,000 
1,000 

Inch, 
.0210 
.0141 
.0008 

—.0002 
.0060 
.0135 
.0211 
.0142 
.0009 

—.0001 

0. 

.0010 
.00:»2 
.0007 
.0103 
.0137 
.0174 
.0212 

Inch. 

Test  again  diHContinned. 

Test  resumed  after  resting  2  months. 

» 

• 

Teat  again  discontinued. 

.0180 

.0145 
.0111 
.0070 
.0043 
.0024 
.0009 
.0036 
.0105 
.0178 

.0214 
.0181 
.0112 

.oo:w 

.0906 
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No.  5062. 

^^a^ks,  23G-1 1  A  6. 

]  )iaineter,  l^.OUO. 

Sectional  area,  .7854  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Foundit. 

785 

3,027 

7,854 

11,781 

15,708 

19,635 

23, 562 

27,489 

:U,416 

35, 343 

39,  270 

40,840 


500 
15,000 
25,000 
15,000 
27, 500 
30, 000 
32,500 
35,  000 
25,000 
15,  (KK) 
5,000 
5,000 
15,000 
25, 000 

35,  000 

36,  500 
34,000 

34,500 

25, 000 

15,000 

5,000 

5,000 

15,000 

25,000 

15,000 

5,000 


500 

fr,000 
15,000 
25,  000 
15, 000 

5,000 
500 

5,000 

15, 000 

500 

15,000 

5,000 
500 

5.000 
15. 000 
25,000 

30,000 


Per  sqnare 
incli. 


In  ganged  length. 


Pound  9. 
1,000 
5,000 
10,000 
15,000 
20.  000 
25,000 
30.000 
35,000 
40,000 
45,000 
50,000 
52,000 


1,000 
30,000 
50, 000 
30,000 
55, 000 
60.000 
65,000 
70, 000 
50, 000 
30,000 
10, 000 
10,000 
30,000 
50,  000 
70, 000 
73,  000 
68,000 

60,000 
50,000 
30,000 
10.000 
10,000 
30,000 
50,000 
30,000 
10,000 


1,000 

10,000 
30, 000 
50,000 
30,000 
10,000 

1,000 
10,000 
30.  000 
50, 000 
30,000 
10,000 

1,000 
10,000 
30,000 
50,000 

60,000 


Elongation. 


Inch. 

0. 

.0012 

.oo:a 

.  0050 
.0007 
.0081 
.0100 
.0118 
.0132 
.  0150 
.0168 
.0173 


0. 

.0099 
.0169 
.0100 
.  0183 
.0201 
.  0220 
.  0239 
.0170 
.0100 
.0030 
.0030 
.0100 
.0170 
.  0240 
.  0*J52 
.  0323 
.  0532 
.  0600 
.  0599 
.0519 
.0422 
.0401 
.0479 
.0560 
.0489 
.0410 


0. 


.0032 
.  0109 
.  0190 
.  0120 
.  0042 
.  0004 

.  oo:!8 

.0110 
.  0190 
.0119 
.  0011 
.  0004 

.  oo:{8 
.0110 
.0190 
.0190 
.  0240 
.  0242 


Set. 


Inch. 

0. 

0. 


0. 

6. 


Bemarks. 


Initial  load. 


0. 


0. 


—.0002 


— . 00U2 


— .OoOl 


0J70 


0J7O 


Stem  tnmed  down  to  ".798  diameter^  .50  sqnare 
inch  inectional  area:  rested  9  days;  then  test 
re^^nmed. 

Initial  load. 


Elastic  limit;  load  felL 
Elongation  after  5  roinutoa. 


Teat  discontinued. 

The  elongatiuiv  ".0660,  did  not  exhanst  tli© 
Btri-t'Cli  of  the  bar  under  that  load.  1'he  load 
was  momentarily  applied  and  rcleaaed  while 
elongation  was  in  progress.  The  test  was 
diHContinued  for  two  purposes;  to  ascertain 
whether  there  is  an  exaltation  in  elastic  limit 
after  resting,  and  to  observe  the  recovery  in 
the  modulus  of  elasticity  duo  to  resting. 

Tc»t  resumed  after  resting  1  montli.  Microm- 
eter reset  to  aero. 


Aftor  10  minutes. 
After  10  minutes. 
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Ko.  5062— Ooiitinuea. 


Applied  loads. 


Total. 


Pound*. 

25, 000 

15,000 

5,000 

500 

5,000 

15,000 

25.000 

15,000 

5,0()0 

500 

500 

2,500 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20, 000 

15,000 

10.000 

.5,  0(X) 

2,500 

500 
30,000 

5(J0 
30,000 

500 
30, 000 

5U0 


Per  Bciimrc 
iucii. 


Poundti. 
50,000 
30,000 
10,000 

1.000 
10,000 
30,  000 
50,000 
30,000 
10,000 

1,000 

1,000 

6,000 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
50,000 
40.000 
80, 000 
20,000 
10, 000 

5,000 

1,000 
60,000 

1,000 
60,000 

1,000 
60,000 

1,000 


In  ganged  lengths. 


Elongation. 


Inch. 
.0209 

.0133 
.0052 
.0011 
.0042 
.0117 
.0198 
.  012fl 
.0050 
.0011 

0. 
.0014 
.0030 
.0005 
.0101 
.0139 
.0180 
.0226 
.0194 
.0159 
.0123 
.OO&l 
.0044 
.0022 
.0005 
.0225 
.0010 
.0228 
.0009 
.0229 
.0011 


Set. 


Inch. 


Boniarks. 


.    Test  again  discon tinned. 
'  Test  resumed  after  resting  2  months. 


Test  discontinued. 
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QAUTIER    ST££L    BARS. 


Second  Set  of  Experiments. 

Tension  tests  of  seven  specimens  representing  the  Gantier  steel  bars 
used  in  endarance  tesi  c. 
Specimens  taken  ^om  outer  ends  of  ruptured  endurance  shafts. 

Form,  of  specimens. 


1 


K, 


Wir 


No.  60(33. 

Marks,  226-1 A  3. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

m 

Total. 

Per  Hquare 
inch. 

Elongation. 

Set. 

0 

Remarks. 

Poundi. 

250 

1, 250 

2.500 

5  000 

7,  500 

8.750 

10.000 

11,250 

11,500 

11,750 
12,000 
12.250 
12.  500 
13.000 
13,500 
14,000 
14,500 
15,000 
15.500 
16.000 
16,500 
17,000 
0 

Povnd*. 
1,000 
6,000 
10,000 
20.000 
30.000 
35,000 
40,000 
45,000 

46,000 

47,000 
48,000 
49,  (100 
50,000 
52.000 
64.000 
66,000 
68,  000 
60,000 
62.000 
64.000 
66.000 
68,000 
C 

Inehet. 
0. 

.0009 
.0021 
.0043 
.0063 
.0074 
.  0()«5 
.  00U5 
5       . 0101 
)        .1489 
.  1510 

.]6:io 

.1710 
.1880 
.  2200 
.2640 
.31 
.37 
.41 
.50 
.61 
.77 
1.23 
1.58 

Inch. 
0. 

Initialloaa. 

.0002 

.  01X12 

Elastic  limit. 

m 

Ten  Rile  strength. 
=  26. 8  per  cent. 

Elongation  of  inch  sections,  ".19,  "24,  ".47»,  ".24,  ".23,  ".21. 
Diameter  at  fracture,  ".39.    Area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Fractured  3"  from  neck.    Apx)earancey  fine  silky. 


GAUriEB   STEEL    BARS. 
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Marks,  224-2  A  4. 
I>iiimeter,  ".504. 
Sectional  area,  .25  square  inch. 
Gauged  leugtli,  6". 


Applied  l«d.. 

iBg.Dg«di*i,eth. 

Benarka. 

Total. 

■■".s™ 

— ■ 

«... 

"km' 

1:S 

1  ,suo 
1  '.im 

i3.m 

lis 

15.5IM 

ia,ooo 

IB,  BOO 

n'.sio 

1,000 

5,000 
10.000 
20,001) 
30,000 
85.000 
40,000 
«,000 

w.ooo 

47.000 

S.Z 

4S,000 
48.000 
47,000 
48,000 
BO,0OU 
S2,000 

w.wo 

uiouo 
wlooo 

ex  (KB) 
70,000 
71,300 

In 

ht,. 

000» 
0020 

0080 
0090 

rm 
laso 

J600 
20 

so 
as 

48 

u 

0. 

iDiUnlloiul. 

ElMtio  limit;  lomdfclL 
TPimilo  itrength. 

0. 

0- 

Elongation  of  incli  sections,  ".18,  ".42*,  ",37,  ".22,  ".19,  ".17. 
Diameter  at  fracture,  ".40.    Area,  .l557  square  incb. 
Contraction  of  area,  4t).7  per  cent. 
Fiacturetf  3",5  from  neck.    Appearauce,  flue  silky. 
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gautii:r  steel  bars. 


1^0.  50G5. 

Marks,  228-3  A  6. 
Diameter,  ".504. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  lon;:tIi. 

• 

Total. 

Per  aonare 
incn. 

Elongation.        Set. 

Kouiarks. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

10, 000 

11,250 

12,500 

13,000 

13,250 

Poundi. 

1,000 
5,000 
10,000 
20,000 
30,000 
40, 000 
45.000 
50, 000 
62.000 
63,000 

Inehti. 
0. 
.0008 
.0018 

.  oo:j9 

.OOttO 
.0080 
.  009U 
.0101 
.0104 

Inch. 
0. 

Initial  load. 

* 

ElMtic  limit. 

0. 

0. 

.0140 
.1091 
.1140 

.  1200 
.  12«0 

.  i:i5o 



13,500 
13,750 
14,000 
14. 250 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
20. 730 
0 

54,000 
65,000 
56. 000 
57,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,  000 
82,000 
82. 920 
0 

.14:jo 

.16 

.18 

.20 

.22 

.25 

.28 

.31 

.36 

.40 

.48 

,59 

.76 
1.02 
1.44 

Tensile  strength. 
=  24  per  cent. 

Elongation  of  inch  sections,  <M7,  ".21,  ".39,  ".31,  ".20,  ".10. 
Diameter  at  fracture,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fractured  3",7  from  neck.    Appearance,  fine  silky. 


OAUTIER  STEEL  BABS. 
No.  50C0. 


Marks,  222-6  A  4. 
Diameter,  ",564, 
SectioDal  area,  .26  square  inch. 
Gauged  length,  6", 


'       Applied  kmdi. 

IngUEaaiengtL. 

^^^. 

ToWL 

""-■r" 

^^ 

Bet 

i>aundf. 
250 

IsioOD 
15.  MO 
IS,  500 

la.ooo 

17,  coo 

n,»n 

18.000 

is.soo 

19,000 
18,600 
20.000 
£0.500 

lum 

M^ooo 

ZB.WO 
23.  MO 
M,000 

25,  OW 
M.500 

sa.ooo 

IS.  500 

i>Dund(. 
1.000 

aoiooo 
ao.ouo 

soiooo 

SE 

00,000 
oiooo 

7*;  000 

78.' 000 

M.000 
M.OOO 

sa.ooo 

00.000 

oslooo 
oeiooo 

loiooo 

looiooo 

107.280 

tkt,. 

D008 

IlKh. 

imtmiio*!.     . 
BluUo  limit. 

00«1 

oira 
05;« 

"■ 

.0001 

0«5D 
07jS 

US20 
0912 

13IK) 
IS 

at 

.17,7,„«!l. 

Elongation  of  inch  sections,  ".13,  ".2S-,  ".24»,  ."16,  ".15,  ".13. 
Diameter  at  fracture,  ".45.    Area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 

Fractured  2".4  from  neck.    Appearance,  silky,  intersiwrsed  with  fine 
granulation. 

H.  Ex.  93 32 
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GAUTIER   STEEL   BARS. 


No.  6067. 


Marks,  221-7  A,. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarkfl. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Poundt, 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
13,750 
14,000 
14,250 
14,500 
14,750 
16,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
31,080 
0 

Paundt. 

1,000 

6,000 

10,000 

20.000 

80,000 

40,000 

60,000 

65,000 

66,000 

67,000 

68,000 

69,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

80,000 

84,000 

88,000 

92,000 

06,000 

100,000 

104,000 

108,000 

112, 000 

116,000 

120,000 

124,000 

124,320 

0 

Jneh, 

0. 

.0008 
.0019 
.0039 
.0059 
.0080* 
.0100 
.0110 
.0112 
.0115 
.0159 
.0210 
.0242 
.0298 
.0350 
.0410 
.0460 
.0520 
.0580 
.0640 
.0700 
.  08:JU 
.0965 
.11 
.13 
.15 
.18 
.20 
.22 
.26 
.30 
.38 
.56 
.63 
.71 

Jneh. 
0. 
0. 

Initial  load. 

0. 
0. 

Kiastio  limit. 

Tensile  strength. 
— 11.8  ina:  cent. 

Elongation  of  inch  sections,  'MO,  ".15,  ".17»,  ".10,  ".10,  ".09. 
Diamter  at  fracture,  ".50.    Area,  .1964  square  inch. 
Contraction  of  area,  21.4  per  cent. 

Fractured  2".4  from  neck.    Appearance,  granular,  radiating  from 
a  silky  spot  at  the  circumference. 


GAUTIER  STEEL  BARS. 

No.  5068. 
Marks,  220-9  A*. 
Diameter,  ".564. 
Sectional  area,  .25  Bqnare  inch. 
Ganged  length,  6". 


arwinu 


In  gitiged  loDgth. 


188    ' Elutlc  limit;  load  rcO. 


Elongation  of  inch  sections,  ".04,  ".05,  ".04,  ".04,  ",04,  ".03. 
Fractnred  at  tbe  neck.    Appearauce,  fine  silky. 
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GAUTIEU   STEEL  BABS. 


No.  5060. 

Marks,  212-11  A  3. 
Diameter,  ''.564. 
Sectioua]  area,  .25  square  inch. 
Gaaged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  aqnare 
inoti. 

Elongation. 

Sot. 

Paund9. 

250 
1,250 
2,600 
6,000 
7.500 
10,000 
12,500 
13.750 
15,000 
16,250 
17,500 
17,750 
18,000 
16, 750 
17.000 
17,250 
17,500 
17,760 
18,000 
18,250 
18.500 
19,000 
19,500 
20.000 
21.000 
22,000 
23,000 
24,000 
25.000 
20. 000 
27,000 
28.000 
29,000 
30.000 
31,000 
32.000 
33,000 
33,080 
0 

Pottndt. 

1,000 

6.000 

10,000 

20,000 

30, 000 

40.000 

60,000 

65,000 

60.000 

65,000 

70.000 

71,000 

72,OJH) 

67,000 

68.000 

69,000 

70,000 

71,000 

72,000 

73,000 

74,000 

76,000 

78.000 

80,000 

84,000 

88,000 

92,000 

96.000 

100,000 

104.000 

108,000 

112,000 

116,  (MK) 

120,000 

124.000 

128.000 

132, 000 

132. 320 

0 

Inch. 
0. 
.0009 

Inch. 
0. 

luitial  load. 
Elastic  limiL 

.0019 
.0039 
.0059 
.0080 
.0100 
.0110 
.0121 
.0131 
.  0143 

. 

.0150 

.0160 

.0207 

.0300 

.0.>00 

.0512 

.  0527 

.0550 

.0570 

.0600 

.0660 

.0718 

.0760 

.  08.'>H 

.  0980 

.1008 

.1218 

.14 

.16 

.18 

.20 

.22 

.24 

.28 

.  ;{5 

.40 
.60 

.58 

T>nni1  fi'll. 

••■•••••.••• 

• 

• 

Tensile  strength. 
=  9. 7  per  cent. 

Elongation  of  inch  sections,  ".10,  ".12»,  ".10,  ".09,  ".09,  ''.08. 
Diameter  at  fracture,  '^52.    Area,  .2124  square  inch. 
Contraction  of  area,  15  per  cent. 

Fractured  1".6  from  neck.    Appearance,  fine  granular,  radiating 
from  a  point  in  the  circumference. 
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THE  EHDUEAHCE  TESTS  OF  EOTATIVO  SHAFTS. 

The  investigations  of  previous  years  are  continued  in  the  tests  of  these 
shafts,  all  of  which  are  specimens  from  a  lot  of  Gautier  steel  bars  origi- 
nallv  IJ"  diameter,  and  turned  down  to  1"  diameter  for  these  tests. 

The  shafts  are  supported  on  bearings  33''  apart,  and  are  loaded  at  the 
middle  on  two  bearings  each  ^''  long,  and  spaced  4''  apart,  center  to 
center. 

The  speed  of  rotation  employed  was  either  400^  or  about  1,500  per 
minute,  the  details  stating  which  speed  was  used  in  individual  cases. 

The  shafts  were  run  at  the  temperature  of  the  testing  laboratory,  or 
at  the  temperature  of  35  o  F.,  being  kept  at  these  temperatures  by  means 
of  cold  water  played  on  the  shaft  by  several  jets,  the  shafb  running 
partly  submerged  in  a  trough  which  retained  part  of  the  water  played 
on  the  shaft. 

Under  the  higher  speed  of  rotation  an  envelope  of  the  water  was 
carried  around  by  the  shafb  and  substantially  the  same  cooling  efiect 
resulted  as  though  the  water  level  in  the  trough  was  above  the  top  ele- 
ment of  the  shaft. 

Some  of  the  shafts  were  cooled  to  zero  temperature  before  testing 
began,  and  others  cooled  considerably  below  the  temperature  of  melt- 
ing ice,  but  these  shafts  if  still  kept  surrounded  by  the  cooling  mixture 
of  snow  and  salt  soon  reached  a  temperature  of  about  30  ^  F.,  and  went 
higher  if  the  cooling  mixture  was  discontinued. 

With  present  facilities  it  is  impracticable  to  run  a  shaft  continuously 
at  a  temperature  below  about  35  o  F. 

With  a  high  speed  of  rotation  and  under  a  high  fiber  stress  the  quan- 
tity of  heat  developed  can  be  conveniently  cared  for  with  ice  water, 
but  to  maintain  a  lower  temperature  some  practical  difficulties  are 
encountered. 

The  water  carried  around  with  the  shafts  has  a  temperature  a  little 
above  melting  ice;  cylindrical  surfaces  of  the  shafts  do  not  seem  to  be 
below  350  F. 

One  test,  No.  272,  was  made  in  which  the  shafb  was  alternately  cooled 
and  allowed  to  run  warm  by  the  application  and  removal  of  the  cooling 
fluid. 

Attention,  with  these  tests,  was  chiefly  centered  on  the  total  number 
of  rotations  the  different  grades  of  steel'would  endure  under  different 
fiber  stresses,  and  observing  whether  the  range  in  teuiperature  between 
about  350  and  70  o,  or  at  temperatures  not  far  above  atmospheric,  would 
cause  a  material  change  in  the  number  of  rotations  necessary  to  pro- 
duce rupture. 

If  this  range  in  temperature  is  adequate  to  cause  variations  in  endur- 
ance, the  fact  is  obscured  by  other  causes,  as  the  results  show  in  some 
cases  the  shafts  run  at  70^  falling  short  of  and  in  other  cases  exceeding 
the  endurance  of  shafts  run  at  35^. 


604  ENDURAKCE  OP  BOTATINO  SHAPM. 

Shaft  Ko.  272,  of  0.161  carbon  steel,  tested  ander  conditionK  of  ftlter- 
nate  cold  and  heat,  bo  far  exceeded  the  endurance  of  other  shafts  of  the 
same  grade  of  steel  as  to  justify  the  behef  that  the  higher  tempera- 
tures to  which  itwasezposed  contributed  toward  increased  endnmnce. 
The  maximuui  temperature  reached  by  this  shatt  was  218°  F. 

When  the  fiber  stresses  were  40,000  pounds  per  square  inch  and 
upward,  some  of  the  higher  carbon  shafts  showed  superior  endurance 
to  the  softer  steels,  yet  this  was  not  always  the  case,  and  examples  are 
showu  of  the  highest  carbon  steels  showing  a  lower  endurance  than 
the  milder  grades. 

When  the  fiber  stresses  were  35,000  pounds  per  square  inch,  each 
grade  of  metal  showed  a  greatly  increased  endurance  oyer  the  biglier 
stresses,  and  under  this  stress  the  higher  carbons  displayed  snperior 
results.  So  abrupt,  however,  is  this  increase  in  the  number  of  repeti- 
tions of  stresses  necessary  to  jtrodnce  rnptare  as  to  suggest  that  under 
certain  conditions  of  loading  none  of  these  steels  possess  the  ability  to 
resist,  for  what  could  be  termed  i^ractically  an  indefinite  period,  alter- 
nate stresses  su  high  as  35,000  pounds  x)er  square  inch. 

The  question,  which  hiis  been  so  long  uuder  discussion,  concerning 
themaximnm  stress^  metal  is  capable  of  enduring  an  indefinite  period 
seems  to  be  left  by  steel  of  recent  manufnctnre  very  near  the  point  that 
the  earliest  tests  on  this  subject  left  it.  Such  is  the  case  from  a  general 
comparison  of  results. 

These  teats  will  be  extended  to  a  wider  range  of  material  in  wbtcli 
maximum  tensile  strength  has  been  reached  by  both  chemical  compo- 
sition and  by  mechanical  manipulation. 

Following  the  records  of  the  shafts  appear  the  results  of  tensile  tests 
of  annular  specimens  taken  from  raptured  shafts.  A  number  of  the 
tests  pertain  to  material  rejiorted  in  the  lust  year's  Report  of  Teats. 

These  annular  specimenB  were  taken  one  from  the  middle  of  the 
shaft  and  one  from  the  end.  The  end  specimen  was  taken  in  onler  to 
have  a  direct  comparison  with  specimens  as  near  each  other  as  con- 
sistent, whereby  the  changes  in  properties  at  the  middle,  where  the 
greatest  bending  stress  occurred,  could  be  studied. 

A  table  compiled  from  the  endurance  tests  and  the  tests  of  the  annu- 
lar specimens  follow  these  remarks.  In  the  tabulation  the  loss  or  gain 
of  the  middle  specimen  over  the  end  one  is  given. 

From  thirteen  shafts  themiddle  specimens  givehigher  tensile  strength 
and  fW>m  three  shafts  lower  tensile  strength  than  the  end  specimens. 
The  latter  specimens  are  supposed  to  represent  the  material  in  its 
original  state. 

It  has  been  expected  that  these  annular  specimens  would  indicate 
some  of  the  phases  through  which  the  metal  passes  prior  to  rupture, 
and  it  appears  that  data  of  nn  interesting  nature  are  here  presented. 

The  fact  that  so  groat  gains  appear  in  the  middle  specimens — 14,350 
and  21,320  pounds  per  square  inch — is  believed  to  show  that  the  metal 
passes  through  a  maximum  stage  of  resistance  when  subjected  to  alt«^ 
nate  stresses. 

Although  we  appear  to  rupture  the  metal  by  means  of  fiber  stresses, 
it  may  be  below  the  tensile  elastic  limit  of  the  material,  yet  before  so 
doing  a  higher  state  of  tensile  resistance  is  reached  than  that  developed 
by  a  test  once  applied  and  continued  until  rupture  occurs. 

Furthermore,  in  reaching  this  advanced  tensile  strength  exhaustion 
of  toughness  takes  place. 

From  the  results  of  other  experiments  on  the  introduction  of  internal 
strains  it  seems  highly  probable  that  internal  strains  in  these  endur- 
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ance  shafts  may  reinforce  or  augment  the  external  stresses  and  rupture 
ensue  from  the  combined  effect  of  internal  strains  and  external  strc^sses^ 

It  would  not  be  expected  in  case  this  hypothesis  should  be  found 
true  that  all  of  the  annular  specimens  tested  would  be  in  a  condition 
to  show  the  maximum  tensile  strength  attainable  in  the  metal;  in  fact, 
occasional  specimens  only  would  be  met  with  in  these  ruptured  shafts 
in  which  the  maximum  strength  remained. 

Incipient  cracks  had  formed  in  some  of  the  tested  annular  specimens, 
and  they  would  necessarily  weaken  the  specimens. 

If  the  metal  in  these  transverse  shafts  really  passes  to  a  maximum 
resistance  above  the  normal  tensile  strength,  then  the  tensile  strength 
of  the  metal  would  seem  to  be  a  function  of  its  resistance  to  alternate 
stresses. 

The  experiments  reported  in  the  tests  of  1893  showed  superior  endur- 
ance of  shafts  tested  at  a  temperature  approaching  a  blue  heat,  and  at 
this  temperature  it  is  known  that  steel  possesses  a  higher  tensile  strength 
than  at  higher  or  lower  temperatures;  hence,  so  far  as  the  evidence  of 
these  shafts  go^  it  is  consistent  with  the  hypothesis  that  metals  pass  to 
a  state  of  maximum  strength,  although  subsequently  ruptured  under 
a  stress  apparently  less  than  the  primitive  elastic  limit  as  the  latter  is 
defined  by  the  usual  tensile  test. 

So  many  important  questions  depend  upon  the  correct  explanation 
and  definition  of  how  metals  fail  under  repeated  stresses,  these  inves- 
tigations will  continue  using  steels  differing  widely  in  composition  and 
where  mechanical  treatment  has  been  carried  to  a  maximum  in  elevat- 
ing the  physical  properties. 
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Tension  Tests  of   Annular   Speoimens  from   Euptubed 

Endurance  Shafts. 

Form  of  •ptfotmeiu. 


Material  from  Oantier  steel,  \\"  bars. 

The  marks  give  the  distingaishing  number  which  signifies  the  grade 
of  the  metal,  also  the  letter  of  the  bar  and  number  of  specimens  taken 
firom  that  bar. 

No.  5070. 

Annular  Specimen  from  Outer  End  of   Endurance  Shaft 

No.  273. 

Marks,  1  Oi. 

Diameters,  {  ^^r/  ^900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loodB. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Foundt. 
149 
745 
1,400 
2.285 
2,080 
3,725 
4,470 
6,215 
5,900 
8,705 
6,854 
7,003 
8,407 
8,558 
6,706 
7,450 
8.195 
8,040 
9,685 
9,778 

Foundt, 
1,000 
6,000 
10.000 
15.0C0 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
43,000 
44,000 
45,000 
50,000 
56,000 
60.000 
65,000 
65,610 

Inth. 

0. 
.0001 
.0004 
.0006 
.0007 
.0009 
.0011 
.0012 
.0014 
.0016 
.0017 
.0017 
.0086 
.0099 
.0224 
.03 
.05 
.09 
.20 
.80 

Inch. 
0. 

Initial  load. 

ElaBUo  limit;  londfelL 
Tenaile  sto^ngth. 

0. 

0. 
.0001 

Elongation  of  inch  section,  "Al. 
Exterior  diameter  at  fracture,  '^76. 
Appearance  of  iracture^  silky. 
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Ko.  5071. 
Anntjlab  Bpboihen  from  Middle  of  Endurance  Shaft  No.  273. 

Marks,  1  Oi. 

Diameters,  |  interior,  ".900. 
Sectional  area,  .149  square  inch. 
Ganged  leng^,  V. 


ApiiUed  IomU. 

In  ganged  length. 

Semarka. 

TotaL 

FtorMoars 
inch. 

Elongation. 

Sot. 

Pottfuto. 
149 
745 
1,490 
9.886 
9,980 
8,726 
4,470 
6,215 
5,960 
6,566 
6,705 
6,566 
6,706 
6,854 
7,008 
7,158 
7,801 
7.460 
8,195 
8,940 
9,685 
9,880 

Pmmd9. 
1,000 
6.000 

10,000 
.     15.000 
90,000 
85,000 
80.000 
86,000 
40.000 
44,000 
45,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
65,000 
60,000 
95,000 
05,990 

Inch. 

a 

.0001 
.0003 
.0006 
.0008 
.0010 

.OOU 

.0014 

.0015 

.0018 

.0045 

.0089 

.0175 

.0185 

.0800 

.0227 

.0248 

.0279 

.04 

.07 

.14 

.28 

Jneh. 
0. 

1 
Elaiitie  limtt. 

0. 
0. 
.0001 

Load  foil. 



Tenailo  atrength. 

.0259 

« 

Elongation  of  inch  section,  '^43. 
Exterior  diameter  at  fracture,  ^'.77. 
Appearance  of  fracture,  silky. 
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No.  6072, 


581 


Speoimen  from  Outer  End  of  Endxtbanoe  Shaft  No.  243. 


Marks,  1  Bi. 

Sectional  area,  .149  square  inch. 
Ganged  length,  1^'. 


Applied  loads. 

In  gaaged  length. 

Remarks. 

TotaL 

Persqaare 
inon. 

Elongation. 

Set. 

PottfuZff. 
140 
746 
1,400 
2,235 
2,080 
8,725 
4.470 
5,216 
5,060 

6,100 
6,258 
6,407 
6,556 
6.854 
7,450 
7,748 
8,046 
8,304 
8,642 
8.040 
8,078 

PonfuU. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
36,000 
40,000 

41,000 
42,000 
48,000 
44,000 
46.000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
60,250 

Inch. 

0. 

.0001 
.0004 
.0006 
.0000 
.0010 
.0012 
.0014 
.0015 
.0222 
.0238 
.0264 
.0201 
.0304 
.04 
.05 
.06 
.08 
.10 
.13 
.18 
.28 

Inch. 
0. 

Initial  load. 
Slaatio  limit. 

Tenaile  strength. 

0. 

Elongation  of  inch  section,  *'.45, 
Exterior  diameter  at  fracture,  ^'.76. 
Appearance  of  fracture,  silky. 


5S2 


ENDUKANCE   OP   ROTATING   SHAFTS. 


No.  6073. 

Specimen  from  Middle  of  Endurance  Shaft  No.  243. 
Marks,  IB  I. 

Diameters,  {  f^Sr,'  ^900. 

Sectional  area,  .149  sqoiire  inch. 
Ganged  length,  V. 


Applied  loads. 

In  g»nged  length. 

Remarks. 

Total. 

Pereqnftre 
inon. 

Elongfttioii. 

Set. 

Poundt. 
149 
745 
1,480 
2,235 
2,080 
3,725 
4,470 
5,215 
5,060 
6,100 
6,258 
6,407 
6.556 
6,706 
6,884 
7,003 
7, 152 
7,801 
7,450 
7,748 
8,046 
8,642 
8,940 
0.238 
9,887 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
52,  OUO 
54,000 
58,000 
60,000 
62,000 
63,000 

Tneh. 

0. 

.0001 
.0003 
.0004 
.0006 
.0008 
.0010 
.0013 
.0015 
.0016 
.0018 
.0047 
.0055 
.0074 
.0078 
.0100 
.0117 
.0125 
.0142 
.0179 
.0225 
.03 
.04 
.05 

Jnth. 

0. 

Initial  load. 

Blaatio  limit. 

« 

0. 

0. 

.0120 

Tensile  strength. 

Elongation  of  inch  section,  'M2. 

Exterior  diameter  at  fracture,  ''.93. 

Appearance  of  fracture,  silky,  with  small  discolored  sections. 

Fractured  outside  the  V*  gauged  length.  Upwards  of  fifty  short 
minute  lines  of  fractures  were  opened  during  the  progress  of  the  test 
These  lines  were  circumferential  in  their  direction,  and  from  ".02  to  ".06 
long,  being  mere  visible  lines  in  width. 

The  me^  at  the  sides  of  these  cracks  was  discolored,  indicating  that 
the  formation  of  the  cracks  occurred  prior  to  this  tensile  test,  and  tiiey 
were  donbtless  formed  daring  the  rotating  test 
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No.  5074. 


Bpbooeen  from  Outer  End  of  Endurance  Shaft  Ko.  230. 


Marks,  1  A«. 

Diamftters  ^  exterior,  1". 

Sectional  area,  .149  square  inch. 
Ganged  length,  V, 


•   Applied  loads. 

In  gauged  length. 

Remarks. 

.    1 

Total. 

Persqiiare 
incn. 

Slongation. 

Set. 

Poundt. 
149 
745 
1,490 
2.235 
2,980 
3,725 
4,470 
5,215 
5.960 
6,109 
6,258 
5,811 
5,960 
6,556 
7,152 
7,450 
7,748 
8,046 
8,344 
8,642 
8,940 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40,000 
41,000 
42.000 
39,000 
40,000 
44,000 
48,000 
50,000 
52,000 
64,000 
56.000 
58,000 
60,000 

Inch. 

0. 

.0002 
.0004 
.0006 
.0008 
.0009 
.0012 
.0014 
.0016 
.0017 

Inch. 
0. 

Initial  load. 
Klaatic  limit 
Tensile  strength. 

.0001 

.0001 

.0018 

.0029 

.0220 

.03 

.04 

.05 

.07 

.09 

.10 

.14 

.27 

•«■•*••■•■•• 

Elongation  of  inch  section,  '^46. 
Exterior  diameter  at  fracture,  ''.76. 
App^rance  of  fracture,  silky. 
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No.  5076. 

Annular  Specimen  from  Middle  of  Endubangs  Shaft  No.  230. 

Marks,  1  A«. 

T^.  ^^^^^„  (  exterior,  1". 
^^*™^^^«M  interior; ''.900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  V. 


Applied  loads. 

In  ganged  length. 

« 
Remarks. 

Total. 

Per  square 
inch. 

Elongatloii. 

Set. 

Poundt. 
149 
745 
1,490 
2,235 
2.980 
3,725 
4,470 
5,215 
5,960 
6,407 
6,556 
6,705 
6,854 
*7,003 
7,152 
7,301 
7,450 
7,748 
8,046 
8,940 
9,536 
10,122 

Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
62,000 
64,000 
60,000 
64,900 
67,930 

Inch, 

0. 
.0001 
.0003 
.0005 
.0007 
.0009 
.0011 
.0014 
.0018 
.0022 
.  0026 
.0030 
.0036 
.0041 
.0048 
.0060 
.0064 
.0000 
.0113 
.02 
.03 
.11 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

.0002 

.0013 

Elongation  of  inch  section,  ''.33. 
Exterior  diameter  at  fracture,  ".80. 
Appearance  of  fracture,  silky. 
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No.  6076. 
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Annular  Specimen  from  Outer  End  of   Endurance   Shaft 

No.  258. 

Marks,  1  B4. 

Diameters  I  ?^*®"or,  I". 
uiameters,  |  ini^^rior,  ".900. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1'^ 


Applied  loads. 

In  gauged  length. 

Bemaxka. 

Total. 

Peraqnare 
InoA. 

Elongation. 

Set. 

J*oundt. 
149 
745 
1,400 
2.235 
2,980 
3,725 
4,470 
5, 215 
5,960 
6,109 
5,060 
6,100 
6,258 
6.407 
6,556 
7,152 
7,450 
7,748 
8,046 
8,844 
8,643 
8,940 
9,238 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
40,000 
41,000 
42,000 
48,000 
44,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
82,000 

Ineh. 

0. 

.0001 
.0003 
.0005 
.0007 
.0000 
.0011 
.0013 
.0015 
.0016 
.0107 
.0230 
.0249 
.0265 
.0282 
.08 
.04 
.06 
.07 
.08 
.10 
.18 
.90 

Inch. 
0. 

• 

Initial  loud. 

Elaatlo  limit;  loadfelL 

Tenaile  atrengtii. 

0. 

0. 

Elongation  of  inch  section,  ''.45. 
Exterior  diameter  at  fracture,  ''.76. 
Appearance  of  fracture,  silky. 
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No.  5077. 

Annular  Specimen  from  Middle  of  Enduranoe  Shaft  No.  25& 

Marks,  1  B4. 

-r^.       J.        ( exterior,  V, 

Diameters,  |  interior,  ".900. 

Sectional  area,  .149  square  inch. 
Gauged  length,  V. 


Applied  loads. 

In  ganged  length. 

• 

Remarks. 

Total. 

ParMmare 
incQ. 

SioDgation. 

Set. 

Ponndg. 
149 
745 
1,490 
2,235 
2,080 
3,725 
4,470 
6,215 
5,000 
6,100 
6,258 
6,407 
6.556 
6.705 
6,854 
7,003 
7,152 
7.301 
7.450 
7,509 
7.748 
7.897 
8,046 
8.105 
8,344 
8,493 
8.642 
8,791 
8.940 
0,834 
10,728 
11,  J76 
11,376 

1 

1,000 
6.000 
10,000 
16,000 
20,000 
25.000 
30.000 
35,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
57.000 
68,000 
69,000 
60,000 
66,000 
72,000 
76,000 
76,850 

Inch, 
0. 

.0003 

.0003 

.0006 

.0007 

.0008 

.0010 

.0013 

.0016 

.0018 

.0019 

.0021 

.0023 

.0025 

.0028 

.0030 

.0034 

.0039 

.0042 

.0047 

.0049 

.0064 

.0065 

.0060 

.0076 

.0084 

.0093 

.0106 

.0118 

.02 

.03 

.08 

.14 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

0. 
.0602  " 

" 

.0008 

.0023 

.0049 

.0088 

Tensile  strength. 

1 

Elongation  of  inch  section,  ''.30. 
Exterior  diameter  at  fracture,  ''.81. 
Appearance  of  fracture,  silky. 
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No.  6078. 

Annular   Speoimen  from  Outer  End  of  Endurance   Shaft 

No.  205. 

Marks^  1 B^ 

Diameters  i  ®^^"or,  1''. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  gauged  length. 

Bcmarks. 

1 

Total. 

Per  square 
iaoh. 

Elongation. 

Set. 

Pound*. 
149 
745 
1.490 
2,235 
2,980 
3.726^ 
4,470'^ 
6,215 
6.960 
6,407 
6.556 
5,960 
6,109 
6,258 
6,407 
6,660 
6,706 
6,854 
7,450 
7,748 
8,046 
8.  Mi 
8,642 
8.040 
9,238 
9,536 
9.748 

PoundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
36,000 
40.000 
43,000 
44,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66.420 

Ineh. 

0. 

.0002 
.0003 
.0005 
.0007 
.0009 
.0011 
.0013 
.0015 
.0016 
.0017 
.0116 
.0189 
.0203 
.0210 
.0237 
.0209 
.0284 
.03 
.04 
.06 

.<yi 

.08 
.09 
.11 
.16 
.22 

Jneh. 
0. 

Initial  load. 

Elastic  limit;  load  folL 

Tensile  strength. 

.OJOl 

.0001 

Elongation  of  inch  section,  ".46. 
Exterior  diameter  at  fracture,  ''.76. 
Appearance  of  fracture,  silky. 
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ENDURANCE   OP   ROTATING   SHAFTS. 


No.  6079. 

Anntjlak  Speoimen  from  Middle  of  Bndurakoe  Shaft  No.  265. 

Marks  1  Bg. 

rfc;««.^4^«o  y  exterior,  1". 
Diameters,  j  .^^^j^^^ ,,  ^ 

Sectional  area,  .149  square  inch. 
Ganged  length,  V\ 


Applied  loAda. 

In  ganged  length. 

Bemarka. 

« 

ToUl. 

Persqiuure 
Inon. 

Elongation. 

Set. 

Poundt. 
149 
745 
1,490 

2,2:j5 

2,980 
3,725 
4,470 
5,215 
5,960 
6,109 
6.258 
6.407 
6.556 
6,705 
6.854 
7,003 
7,152 
7,801 
7,450 
7,699 
7,748 
8,642 
8,704 

P9und». 
1,000 
6,000 
10,000 
16,000 
90,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68.000 
68,420 

Inek, 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0015 
.0016 
.0017 
.0018 
.0019 
.0020 
.0026 
.0042 
.0100 
.0184 
.0162 
.0184 
.03 

Inch. 
0. 

Tnitinl  load. 

0. 

0. 

.0002 

Elaatlo  limit 

Three  aarfaoe  tamckM  developed. 

« 
Tensile  etrength. 

.0114 

Elongation  of  inch  section,  ".08. 

Exterior  diameter  at  fracture,  ".94. 

Appearance  of  fracture,  silky. 

Failed  in  detail,  tearing  apart  from  two  initial  cracks,  on  opposite 
sides  of  the  specimen.  One  of  these  cracks  was  about  ".10  long,  meas- 
ured circumferentially  on  the  specimen,  and  extended  through  the  full 
thickness  of  the  specimen,  ".05.  *  Over  thirty  surface  cracks  were  vis- 
ible after  the  test. 
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No.  6082. 

Annular   Specimen  from  Outer  End  of  Endurance  Shaft 

No.  206. 
Marks,  1  A]. 

Diameters  { i^^SSl' '^900. 
Sectional  area,  .149  square  inch. 
Gaaged  length,  V\ 


Applied  loada. 

In  ganged  length. 

Bemarka. 

TotaL 

Persqoaie 
inca. 

Elongation. 

Set 

Paundt. 
149 
745 
1,490 
2,235 
2.980 
8,725 
4.470 
6.215 
6,960 
6,109 

6,258 

6.407 
6,666 
7.460 
8,046 
8.643 
8,940 
9,238 
9,338 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
23,000 
30.000 
36,000 
40,000 
41,000 

42,000 

48,000 
44,000 
60,000 
64,000 
68,000 
60,000 
62,000 
62,670 

Ineh. 
0. 

.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0014 
.0016 
.0016 
C       .0024 
\       .0141 
.0260 
.0266 
.04 
.06 
.09 
.11 
.17 
.26 

Ineh. 
0. 

Initialload. 
Elaatio  limit 

Tensile  strength. 

0. 

Elongation  of  inch  section,  '^45. 
Exterior  diameter  at  fracture,  ".11. 
Appearance  of  fracture,  silky. 
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ENDURANCE   OF   ROTATING   SHAFTS. 


No.  50S3. 


Annular  Speoimen  from  Middle  of  Enduranos  Shafo?  I(o.  206. 

Marks,  1  A  i. 

Diameters,  {^*^j;;'i;^. 

Sectional  area,  .149  square  inch. 
Gaaged  length,  1". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Totol. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt, 

149 

745 

1,490 

2,235 

2,980 

3,725 

4,470 

5,215 

5,960 

6,258 

6,706 

7,152 

7,450 

7,748 

7,897 

8,0i6 

8,195 

8,344 

8,493 

8,642 

8,791 

8,940 

9,089 

9,238 

9,387 

9,536 

9,685 

9.834 

9.983 

10. 132 

10.281 

10,430 

10, 579 

10,728 

10,877 

11,026 

11, 176 

12,514 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20.000 
26.000 
30,000 
85,000 
40,000 
42,000 
46,000 
48,000 
50,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
83,990 

0. 
.0001 
.0003 
.0005 
.0007 
.0009 
.0011 
.0012 
.0014 
.0015 
.0017 
.0019 
.0022 
.0024 
.0020 
.0027 
.0029 
.0030 
.0032 
.0033 
.0034 
.0036 
.0038 
.0039 
.0041 
.0042 
.0044 
.0047 
.0049 
.0053 
.0058 
.0061 
.0068 
.0075 
.0088 
.0096 
.0114 

Inch. 
0. 

Initial  kMid. 

■ 

0. 

0. 

.0001 

.0004 

.0009 

.0014 

.0022 

Tensile  strengtlL 

.0035 

.0085 

Elongation  of  inch  section,  '^07. 

Exterior  diameter  at  fracture,  ".94. 

Appearance  of  fracture,  silky. 

Failed  in  detail,  tearing  apart  from  a  small  initial  crack  in  the  section 
under  the  bearing  of  the  rotating  test.  Hundreds  of  minute  surface 
cracks  were  developed. 
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No.  5080. 
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ANNTJL.AB  Specimen  from  Outer  End  of  Endurance  Shapt 

No.  209. 

Marks,  1  A3. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1''. 


Applied  loads. 

In  gauge     tngth. 

Remarks. 

Total. 

Peraauaie 
inon. 

Elongation. 

Set 

Pounds. 
149 
745 
1,490 
2,235 
2,980 
3.725 
4.470 
5,215 
5,960 
6,109 

6,258 

6,407 
6,556 
6,854 
7,450 
7,748 
8,046 
8,344 
8,642 
8,940 
9,238 

Pownda. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 

42,000 

43,000 
44,000 
46,000 
60.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 

Inch, 
0. 

.0001 
.0003 
.0005 
.0006 
.0008 
.0009 
.0011 
.0013 
.0014 
(       .0060 
X       .0198 
.0238 
.  0243 
.0296 
.04 
.00 
.07 
.08 
.10 
.14 
.23 

Inch. 
0. 

Initial  UmmL 
Elastic  limit. 

Tensile  strength. 

0. 

0. 

Elongation  of  inch  section,  ".46. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 


692 
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No.  5081. 


Annular  Speoimen  from  Middle  of  Endurance  Shaft  Kc  209. 

Marks,  1  A3. 

Diameters  i  ®^*®rior,  V\ 
uiameters,  |  interior,  ".900. 

Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  loi^. 

In  ganged  length. 

lUunarks. 

Total. 

Pertqaare 
inon. 

Blongation. 

Set. 

Pounda. 
149 
745 
1,400 
2,235 
2.980 
8, 7'J5 
4,470 
5,215 
5,960 
6,705 
7,450 
7,699 
7,748 
7,897 
8,046 
8,344 
8,642 
8,940 
9,238 
9,536 
9,685 
9,745 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
40,000 
45,000 
50,000 
61,000 
52,000 
53,000 
54,000 
66,000 
58,000 
60.000 
62.000 
64,000 
65,000 
65,400 

Inch. 
0. 

.0002 

.0003 

.0005 

.0006 

.0008 

.0010 

.0012 

.0014 

.0015 

.0019 

.0181 

.0194 

.0230 

.0260 

.03 

.04 

.05 

.07 

.10 

.12 

.21 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  ttrengtb. 

0. 

.0002 

Elongation  of  inch  section,  ^^40. 
Exterior  diameter  at  fracture,  ''.78. 
Appearance  of  fracture,  silky. 
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TS0.50&8. 

Annulab  Specimen  from    Outbb  End  op  Endubanoe  Shaft 
No.  274. 
Marks,  2  B4. 

r^. . (  exterior,  1". 

Diameters,  jjyj^^j,',,  3^. 
SeQtioual  area,  .149  square  inch. 
Gauged  leugth,  1". 


ApplMkAd.. 

IngRogedlenBth. 

Bwuukl. 

■^-^   I^^ImT" 

ElODgkldoii. 

s... 

Pound,. 
4,470 

10,000 

10,000 

»:ooo 

85,000 

itSS 

tG,000 

as 

4e!Daa 

50.000 
M.000 

58,000 

70^000 

n.e80 

Inch. 

IlKh. 
0. 

lulUalloiid. 
KImUo  limit. 

0014 

0220 

0262 
03 

oe 

IS 

0. 

"■ 

fat 

.0240 

Diameters  at  fracture,  < 
Appearance  of  fracture,  silky. 
H.  Ex.  92 38 


594 


ENDURANCE   OF   ROTATING   SHAFTS. 


No.  6099. 

Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  274. 
Marks,  2  B4. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1'^ 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Peraqnare 
Inoh. 

Elongation. 

Set. 

Potmdf. 
149 
1,490 
2.980 
4,470 
5,215 
5,960 
6,109 
0,258 
6,407 
0,550 
0,705 
6.854 
7,006 
7,152 
7,801 
7,450 
7,599 
7,748 
7,897 
8,046 
8,195 
8,8U 
8,940 
9,536 
10,132 
10,728 
11,018 

Foundi. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
68,000 
54,000 
55,000 
56,000 
60,000 
64,000 
68,000 
72,000 
73,950 

Inek. 

0. 

.0004 
.0007 
.0011 
.0016 
.0027 
.0031 
.0035 
.0045 
.0057 
.0079 
.0084 
.0096 
.0109 
.0128 
.0140 
.0157 
.0171 
.0187 
.0199 
.0225 
.0246 
.03 
.04 
.07 
.12 
.21 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 
.0003 

.0062 

.0121 

.0203 

Elongation  of  inch  section,  ^^41. 

Diameters  at  fracture,  { f^^*^^'  .'/Jf; 

Appearance  of  fracture,  silky,    l^o  surface  cracks  in  sight* 
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No.  6094. 
Annulab  Specimen  fbom  Outee  End  of  Endubanoe  Shaft 

2^0.242. 
Marks,  2  £i. 

Diameters,  {SS^'iSoO 
Sectional  area,  .149  square  inch. 
Gauged  length,  V. 


Applied  loads. 

In  ganged  length. 

Total. 

PoTMaaro 
inoa. 

Elongation. 

fiet. 

Semarka. 

Potmdt. 
140 
1,400 
2.080 
4,470 
6,216 
5,960 
6,407 
6.566 
6.705 
6,854 
7,152 
7,450 
8,046 
8,642 
9,238 
9,834 

10,616 

PMMMb. 

1,000 
10,000 
20,000 
30,000 
86,000 
40,000 
48,000 
44,000 
45,000 
46,000 
48,000 
50,000 
54,000 
58,000 
62,000 
66,000 
71,280 

JneJL 

0. 

.0003 
.0007 
.0011 
.0013 
.0015 
.0016 
.0144 
.0179 
.0185 
.0222 
.0262 
.03 
.04 
.06 
.09 
.21 

Ineh. 
0. 

Initial  load. 

0. 

0. 

'RiBBf.io  limit. 

.0160 

.0241 

Tensile  etrengtli. 

Elongation  of  inch  section,  ''.42. 
DiameterBatfracture,  { ^^^^^  ^'jj; 
Appearance  of  fracture,  silky. 
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ENDURANCE   OF  ROTATING   SHAFTS. 


ISo.  5095. 
ANiniLAB  BPEOniEN  FBOU  MIDDLE  OF    EnDXTBANCS  SHAPT  ^O.  242 

Marks,  2  Bi. 

»^.       X        ( exterior,  1". 
»^»«'«<»^{  interior;  ".900. 
Sectional  area,  .149  square  inch. 
Gkkaged  length,  l'\ 


Applied  loadi. 

In  gauged  length. 

ToteL 

Ferwmaro 
Inoh. 

Elongation. 

Set. 

JPMNldt. 

149 

1.400 
2,080 
4,470 
6,215 
5,000 
0,100 
0.258 
0,407 
0.560 
0,706 
0,864 
7,008 
7,152 
7,801 
7,450 
7,748 
8,040 
8,844 
8.642 
8,040 
9,586 
10,182 
10.728 
10,058 

Poimdt. 
1,000 
10,000 
20,000 
80,000- 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
40,000 
47.000 
48,000 
49,000 
60,000 
52,000 
54,000 
50,000 
68,000 
00,000 
04,000 
88,000 
72,000 
73,540 

Inch, 
0. 

.0008 
.0007 
.0010 
.0012 
.0018 
.0025 
.0028 
.0031 

.oass 

.0039 

.0043 

.0050 

.0056 

.0007 

.0076 

.0090 

.0122 

.0161 

.0187 

.0219 

.03 

.04 

.00 

.14 

Inch. 
0. 

Initial  load. 

SiirfMe  craok  opened. 
Tensile  strength. 

0. 

.0004 

.0022 

.0065 

.0105 

Elongation  of  inch  section,  ^'.28. 

DiameteTB  at  fracture,  {  f^t^^^^'  "rH; 

Appearance  of  fractare,  silky.  Failed  in  detail,  fracture  beginning 
at  an  initial  crack,  which  was  '^05  long,  a'lid  penetrated  the  walls  of 
the  specimen  ^'.02.  There  were  numerous  surface  cracks,  some  easily 
visible;  and  a  large  number  of  minute  cracks. 
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Annitlab   Specimen  from  Outer  End  of^  Endurance  Shaft 

No.  227. 

Marks,  2  A5. 

Diameters,  J  f^^J^^'^i. 

Sectional  area,  .149  square  IdcIu 
Gauged  length,  1''. 


Applied  loads. 

III  ganged  length. 

^niarka. 

Total. 

Per  M  aare 
incn. 

Elongation. 

Set. 

Pound*. 

149 

1,490 

2,980 

4,470 

6,960 

6,256 

6,556 

6,705 

6,854 

7.003 

7,152 

7,301 

7,450 

8,344 

8,940 

9,536 

10,132 

10,728 

11,310 

Pounds. 
1,000 
10,000 
20,000 
80,000 
40,000 

.42,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
66.000 
60,000 
64,000 
68,000 
72,000 
76,910 

Inch, 

0. 

.0003 
.0006 
.0009 
.0012 
.0018 
.0014 
.0019 
.0166 
.0174 
.0184 
.0199 
.0207 
.08 
.04 
.05 
.07 
.10 
.22 

Inch, 
0. 

Initial  load. 
Elaatio  limit. 

• 

Tenaile  strength. 

0. 

.0005 

.0180 

Elongation  of  inch  section,  ".42 

Diameters  at  fracture,  {  f^^^S/  ''jt 
Appearance  of  fracture,  silky. 
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No.  6091. 


Annitlab  Specimen  from  Middle  of  Endubanos  Shaft  :No.  227 


Marks,  2  Ae. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1'^ 


Appliad  loads. 

In  gsofBd  length. 

Bflmarks. 

TotiO. 

Periqiure 
inoli. 

Ekmgatioii. 

Set 

Poumd», 
140 
1,400 
2,080 
4.470 
6,216 
6,000 
0.100 
0,266 
0,407 
6.656 
6,706 
7,003 
7,152 
7,450 
0,040 
0,220 

Potmdt. 
1,000 
10,000 
20,000 
00.000 
06.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
47,000 
48,000 
60,000 
00,000 
01,000 

Inch, 

0. 

.0004 
.0008 
.0012 
.0016 
.0028 
.0032 
.0036 
.0041 
.0047 
.0064 
.0074 
.0091 
.0110 
.03 

Inch. 
0. 

TnltiAl  load. 

SnrfiMie  ctmIe  opened. 
Tensile  strengOi. 

.0001 

.0014 

1 

• 

ElongatioD  of  inch  section,  ^^10. 

Exterior  diameter  at  fracture,  ^'.93. 

Appearance  of  fracture,  silky.  Failed  in  detail  by  tearinp^  apart  from 
two  initial  eracks,  one  of  which  x>enetrated  the  full  thickness  of  tiie 
specimen. 


ENDURANCE   OP   ROTATING   SHAFTS. 


,Fo.  5092. 
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Annular  Bpeoimen  from  Outer  End  of  Endurance  Shaft 

No,  231. 

Marks,  2  A«. 

Diameters,  jf^^^'l^ 

Sectional  area,  .149  square  inch. 
Oanged  length,  1". 


Applied  loftdt. 

In  ganged  length. 

Bemarks. 

Tot«l. 

Per  square 
inch. 

Elongation. 

Set 

Pcundt, 
149 
1,490 
2,980 
4,470 
6,960 

6,109 

6,258 
6,565 
6,854 
7,152 
7,450 
8,046 
8,642 
8,940 
9,536 
10,415 

Poundt. 
1,000 
10,000 
20,000 
80,000 
40,000 

41,000 

42,000 
44,000 
46,000 
48,000 
60,000 
54.000 
68,000 
60,000 
64,000 
09,900 

IndL 
Ol 

.0003 
.0006 
.0009 
.0013 
(       .0014 
{       .0106 
.0150 
.0176 
.0213 
.0254 
.0288 
.03 
.04 
.06 
.09 
.24 

Inch, 
0. 

Initial  load. 
Klaaticllniiti 

Tensile  strength. 

0. 

.0268 

Elongation  of  inch  section,  '^41. 
Diameters  at  fracture,  {  f^Ji^J'S' 
Appearance  of  fracture,  silky. 


fiOO 


ENDURANCE   OP   ROTATING  SHAFTa 


ISo.  5093. 

ANNTJiiAB  Specimen  from  Middle  op  Endurance  Shapt  No.  231, 

Marks,  2  A^. 

T\-  w«^4.^-«  (  exterior,  1''. 
Diameters,  |.^^^^^;„gO^) 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Peraqiuure 
inch. 

Elongation. 

Set. 

Pounds. 
149 
1,490 
2,980 
4,470 
6,215 
6,960 
6,109 
6,258 
6.407 
6,550 
6.705 
6,854 
7,008 
7,152 
7,301 
7,460 

8,046 
8,642 
9,238 
9,834 
10,430 
10,770 

POMfldS. 

1,000 
10,000 
20,000 
80.000 
36,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 

64,000 
68,000 
62,000 
66,000 
70,000 
72,280 

-   Tneh. 
0. 
.0004 
.0008 
.0012 
.0014 
.0026 
.0030 
.0035 
.0039 
.0043 
.0050 
.0059 
.0066 
.0071 
.0083 
.0098 

.01 
.02 
.03 
.04 
.08 
.19 

Jneh. 
0. 

Initial  load. 

0. 

.0012 

.0032 

.0073 

Micrometer  rsmored  anil  specimen  careftally 
examined  for  oracka.   If  one  Ttoible,  however. 

Tensile  strength. 

Elongation  of  inch  section,  ^^36. 

Diametersatfracture,  {  ^^^  I'/f^'^ 

Appearance  of  fracture,  silky.    Ko  cracks  on  surface  of  stem  were 
developed. 


ENDURANCE   OF   ROTATING   SHAFTS. 


Ko.  508a. 


601 


Annular  Spboimbn  prom  Outer  End  op  Endurance  Shaft 

No.  224. 

Marks,  2  A4. 

Diameters,  {SS;^'3^_ 

Sectional  area,  .149  square  inch. 
Gkkaged  length,  1'^ 


Applied  loada. 

In  ganged  length. 

Remarka. 

Total. 

Per  saaare 
inoA. 

Elongation. 

Set. 

Pounds. 

149 

1,490 

2,908 

4,470 

6,215 

6,960 

6,705 

6.854 

7.003 

7,152 

7,301 

7,450 

8,344 

8,940 

9,336 

10, 132 

10,728 

11,122 

Poundi. 
1,000 
10,000 
20,000 
30,000 
85,000 
40,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
56,000 
60,000 
64,000 
68,000 
72,000 
74,640 

0. 

.0003 
.0007 
.0009 
.0011 
.0013 
.0014 
.0019 
.0199 
.0220 
.0228 
.0243 
.03 
.04 
.06 
.00 
.12 
.24 

Inch. 

0. 

Initial  load. 
Elastio  limit. 

0. 

0. 

Tenaile  strength. 

.0222 

Elongation  of  inch  section,  ".42. 
Diametersatfractore,  j  f^g^'  'Z/]! 
Appearance  of  fracture,  silky. 
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ENDURANCE   OF   ROTATING  SHAFTS. 


No.  5089. 


Annular  Spboimrn  from  Middle  of  Enduranob  Shaft  No.  224. 


Marks,  2  A4. 

Diameters,  {  SS^^. 

Sectional  area,  .149  square  inch. 
Ganged  length,  1^^ 


Applied  loads. 

In  ganged  length. 

TotaL 

PeriqiiAre 
iaeh. 

Elongation. 

Set 

Bemarka. 

Pounds. 
140 
1,490 
S,»80 
4,470 
6.215 
6,000 
0,100 
0,258 
0,407 
0,558 
0,705 
0,854 
7.003 
7,152 
7,301 
7,450 
7,748 
8,040 
8,844 
8,042 
8,040 
0,501 

Pouiid*. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49.U00 
50,000 
52,000 
54,000 
60,000 
58,000 
00,000 
03,700 

Inch. 
0. 

.0003 
.0007 
.0011 
.0013 
.0017 
.0019 
.0023 
.0020 
.0027 
.0031 
.0037 
.0045 
.0055 
.0009 
.0080 
.0109 
.0140 
.0180 
.0225 
.0274 

Inch. 
0. 

Initial  load. 



0. 

.0004 

'""    .6602"' 

Sorface  craoks  deyeloped. 
Tensile  strength. 

.0249 

Elongation  of  inch  section,  'MO. 

Exterior  diameter  at  fracture,  ''.93. 

Appearance  of  fracture,  silky.  Fractured  in  detail,  beginning  at 
cracks  which  were  developed  in  the  metal  during  the  rotating  test. 
There  were  a  large  number  of  cracks  present,  some  of  whicli  pene- 
trated the  full  thickness  of  the  specimen. 


ENDURANCE  OP  ROTATING  SHAFTS. 


^^0.  5086. 


603 


Annular  Specimen  from  Outer  End  of  Endurance  Shaft 

No.  217. 
Marks,  2  A3. 

Diameters  i  ®^*«rior,  1''. 
iJiameters,  |  interior,  ".900. 

Sectional  area,  .149  Square  inch. 
Gauged  length,  V. 


AppUed  loads. 

^  gSk^Kiid  length. 

Kemarks. 

Total. 

Per  sanare 
incn. 

Elongation. 

Set. 

Pounds, 
148 
1,490 
S,060 
4,470 
5,215 
6,960 
6,100 
6,268 
6,407 

6,066 

6,705 
6.854 
7,003 
7,152 
7,301 
7.450 
7,748 
8,642 
9,238 
9,834 
10,824 

Pounds, 
1,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 

44,000 

45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
58.000 
62,000 
66,000 
72,640 

Inch. 
0. 
.0002 

.0006 
.0008 
.0011 
.0013 
.0014 
.0014 
.0015 
f       .0017 
.0020 
.0044 
.0087 
.0130 
.0138 
.01(2 
.0152 
.0171 
.0188 
.0106 
.0225 
.0238 
.0270 
.04 
.05 
.08 
.22 

• 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
After  15  ac<  onds. 
After  1  mill  lite. 
After  3  minutes. 
After  5  minutes. 
After  7  minntes. 
After  10  minutes. 

Tensile  strengtlL 

0. 

0. 

Elongation  of  inch  section,  '^42. 
DiameterBatfracture,  { ^^^  "4^-^ 
Api>earance  of  fracture,  silky. 


1 
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ENDURANCE   OF   ROTATINO   SHAFTGL 


No.  6087. 

Annular  Specimen  from  Middle  of  Enduranoe  Shaft  Ko.  217. 


Marks,  2  As. 

Diameters,  {f;*S;'"!9b0. 
Sectfonal  area,  .149  square  inch. 
Gauged  length,  1'^ 


Applied  loads. 

In  ganged  l«ii|C(b. 

Remarks. 

Total. 

Peraqnaro 
iBon. 

Elongation. 

Set. 

Pounds. 
149 
1,400 
2,980 
4,470 
5,215 
5,960 
6,258 
6,705 
6.854 
7,003 
7,152 
7,801 
7,450 
7,748 
8,046 
8,344 
8,940 
10,430 
11,860 

PoundM. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
66,000 
60,000 
70,000 
76,240 

Jneh. 

a 

.0004 

.0007 

.0011 

.0013 

.0015 

.0018 

.0021 

.0024 

.0027 

.0037 

.0044 

.0060 

.0005 

.0136 

.0168 

.03 

.06 

.10 

Inch. 

0. 

Initial  load. 

A  small  aorflaoo  craek  Tislbla. 
Tensile  strength. 

0. 

.0001 

.0005 

.0042 

Elongation  of  inch  section,  ''.37. 
DiameterB  at  fracture,  { ^Soryit 

Appearance  of  firacture,  silky.  Numerous  sur£EU>e  cracks  developed. 
The  depth  of  these  cracks  was  very  shallow; 'they  did  not  appear  to 
penetrate  the  metal  ''.01. 


ENDUttANCE   OF   ROTATING   SHAFTS. 


No.  6084. 


605 


Anvjtlar  Speoihen  fbom  Outer  Em)  op  Endurance  Shaft 

No.  206. 

Marks,  2  Ai. 

Diameters,  {S^So?''!^. 
Sectional  area,  .149  squai^e  inch. 
Gauged  length,  1'^ 


• 

Applied  loads. 

In  gauged  length. 

Seraarka. 

Toua. 

Peraoaare 
inon. 

Elongation. 

Set. 

Pounds. 
149 
746 
1,400 
2,236 
2.080 
3,726 
4,470 
6,216 
6,960 
6,100 

6,258 

6,407 
6,566 
6,705 
6,854 
7,152 
7,450 
8,046 
8.642 
8,040 
9.238 
9,536 
9,834 
10, 132 
10,290 

Pimnds. 
1,000 
6,000 
10,000 
16,000 
90,000 
36,000 
80,000 
86.000 
40,000 
41,000 

42,000 

48,000 
44,000 
46,000 
46,000 
48,000 
60,000 
64,000 
68,000 
60,000 
62,000 
64,000 
06,000 
68,000 
60,060 

Ineh. 

a 

.0001 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0014 
5        .0017 
I       .0087 
.0168 
.0181 
.0201 
.0210 
.0252 
.0804 
.04 
.Cj 
.06 
.08 
.09 
.11 
.16 
.28 

Ineh. 
0. 

IniUalload. 
Eliwtio  limit. 

Tensile  atrength. 

0. 

0. 

.0283 

Elongation  of  inch  section,  '^42. 
Exterior  diameter  at  firaotnre,  ^^78. 
Appearance  of  fracture,  silky. 
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ENDURANCE   OP   ROTATING   SHAFTS. 


No.  5085. 

Annular  Speoimen  from  Middle  of  Enduranob  Suaft  No.  205. 

Marks,  2  A^ 

Tki^^^i-^^  i  exterior,  1". 
^^^^^*^^»M  interior/ ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  ganged  length. 

• 

Bamarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set 

• 

Pounds. 

148 

746 

1,480 

2,235 

2,880 

8,726 

4,470 

6,215 

6,900 

6,705 

7,460 

7,598 

7,748 

7,897 

8,046 

8,186 

8,3U 

8,493 

8,642 

8,791 

8,040 

9,238 

8,536 

9,834 

10,132 

10, 430 

10,728 

11,026 

11,824 

11,920 

12,218 

12,860 

PlMMMtf. 

1,000 
6,000 
10,000 
16,000 
20,000 
86,000 
80,000 
86,000 
40,000 
45,000 
60,000 
61,000 
52,000 
53,000 
64,000 
66,000 
66,000 
67,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
80,000 
82,000 
83,010 

0. 

.0001 
.0008 
.0006 

.0007 
.0008 

.0010 

.0012 

.0014 

.0017 

.0018 

.0082 

.0023 

.0025 

.0027 

.0028 

.0031 

.0032 

.0088 

.0036 

.0038 

.0042 

.0062 

.0058 

.0076 

.0104 

.0180 

.0168 

.0216 

.08 

.04 

.09 

Inch, 
0. 

i 
Tnitialload. 

Tensile  strong^. 

0. 

0. 
0. 
.0008 

.0010 

.6oi7*' 

.0077 

.6187- 

Elongation  of  inch  section,  'M3. 
Exterior  diameter,  '^91. 

Appearance  of  fracture,  silky.    Hundreds  of  minute  soifkoe  cracks 
developed. 


ENDURANCE  OF  ROTATING  SHAFTS. 


No.  5096. 
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Annuiab  Speoimen  from  Outer  End  of  Endurance  Shaft 

No.  210. 

Marks,  2  As. 

diameters,  |  interior,  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 

In  gauged  length. 

TotaL 

Persanare 
inon. 

Elongation. 

Set. 

Poundt. 
148 
1,480 
2,888 
4,470 
5,215 
5,060 
6,258 
6,407 
6,556 
6,705 
6,854 
7,152 
7,460 
8,046 
8,642 
9,238 
0,834 
10,480 

Poundt. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
48,000 
50,000 
54,000 
68,000 
62,000 
66,000 
70,000 

JnoK 

a 

.0008 

.0007 

.0011 

.0018 

.0014 

.0015 

.0170 

.0187 

.0203 

.0212 

.0244 

.0288 

.04 

.06 

.07 

.10 

.21 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strengtli. 

0. 

0. 

.0185 

» 

Elongation  of  inch  section,  ''.42. 
Diameters  at  fracture,  j  ^J^^'  "r^^; 
Appearance  of  fracture,  silky. 
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ENDURANCE  OF  ROTATING  SHAFTS. 


No.  5097. 
Annular  Speoimen  from  Middle  of  Endurance  Shaft  No.  210. 

Marks,  2  A3. 

Diameters  J  ^x<»nor,  ^"' 
iJiameiers,  |  in^rior,  ''.900. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  Imda. 

In  ganged  lenj^th. 

TotaL 

PwMiiBra 
inoh. 

ElOIlgAtiOII. 

Set. 

Bemarks. 

Pounda. 
140 
1,400 
2,080 
4,470 
5,216 
5,960 
6,100 
6,258 
6,407 
6,556 
6,705 
6.854 
7,003 
7,152 
7,801 
7.450 
7,748 
8,046 
8.844 
8,642 
8,040 
9,536 
10,132 
10,728 
10,942 

PoundM. 
1,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
i5,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
54,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
78,440 

Inth. 

0. 

.0002 
.0006 
.0009 
.0012 
.0016 
.0018 
.0019 
.0021 
.0024 
.0025 
.0028 
.0031 
.0084 
.0037 
.0043 
.0078 
.0125 
.0157 
.0216 
.0200 
.08 
.06 
.12 
.20 

Inch. 
0. 

Initial  liMd. 

0. 

.0003 

.0009 

> 

.0026 

.02U 

Tensile  stcengtli. 

Elongation  of  inch  section,  ''.39. 

Diameters  at  fractore,  {  f^S?!  ''fs. 

Appearance  of  fracture,  silky.    Very  minute  surface  cracks  opened. 


ENDUBANCE   OF   ROTATING   SHAFTS. 


No.  6100, 


609 


Annttlab  Specimen  fbom  Outeb  End  of  Endurance  Shaft 

No.  204. 

Marks,  3  At. 

Diftmetera  i  exterior,  V. 
iJiameters,  ^  interior,  ".900. 

Sectional  area,  ^149  square  inch. 
Ganged  length,  1". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Persanftre 
inon. 

Ekmgadon. 

Set. 

Pounds, 
149 
1,490 
2,980 
4,470 
5,960 
6,705 
7,450 
7,509 

7,748 

7,897 

8,046 

8,196 

8,344 

8,498 

8,643 

8,791 

8,940 

10,182 

11,324 

12,516 

13, 112 

13, 170 

F&unda. 
1,000 
10,000 
20,000 
30.000 
40,000 
45,000 
60,000 
61,000 

62,000 

68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60.000 
68,000 
76,000 
84,000 
88,000 
88,890 

Inch. 
0. 

.0003 
.0007 
.0011 
.0014 
.0015- 
.0016 
.0017 
C       .0018 
.0078 
.0136 
.0187 
.0149 
.0154 
.9166 
.0174 
.0194 
.0208 
.08 
.04 
.09 
.16 
.21 

Inch. 
0. 

luitUl  load. 

0. 
0. 

0. 

Kl^Mtin  Ifmitk 

.Tensile  strength. 

.0126 

f 

.0184 

Elongation  of  inch  section,  '^36. 
Diameters  at  fractnre,  {  SS^'Z/^' 
Appearance  of  iractnre,  silky. 


H.  Ex.  92. 


39 


610 


ENDURANCE   OF   ROTATING   8HAFT& 


No.  5101. 

Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  204. 

Marks  3  A2. 

Diameters  i  ®x*»rior,  1". 
jjiaraeters,  |  interior,  ".900. 

Sectional  area,  .149  square  inch. 
Gauged  lengrth,  1". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  soa»re 
inoo. 

Elongation. 

Sot. 

• 

Pounds. 

140 

1,400 

2,080 

4,470 

5,060 

6,705 

7,450 

8,195 

8,040 

0,685 

0,834 

0,083 

10, 132 

10,281 

10, 430 

10, 570 

10.728 

10, 877 

11,026 

11, 175 

11,324 

11,622 

11, 020 

12,218 

12,  516 

12,814 

13,112 

13, 410 

14,566 

Pounds. 
1.000 
10,000 
20,000 
30.000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
00.000 
07,760 

Jneh. 

0. 

.0003 
.0005 
.0010 
.0014 
.0017 
.0010 
.0022 
.0025 
.0030 
.0031 
.0032 
.0033 
.0034 
.0035 
.0038 
.0030 
.0040 
.0042 
.0044 
.6047 
.0052 
.0060 
.0080 
.0087 
.0000 
.0110 
.0130 

Ineh. 
0. 

InitialloM. 

• 

0. 
0. 

.0001 
.0002 
.0004 
.0007 

.0010 

" 

.0030 

.0103 

Tensile  strength. 

Elongation  of  inch  section,  ''.05. 
Exterior  diameter  at  fracture,  ".98. 
Appearance  of  fraeture,  silky. 


ENDURANCE   OF   HOTATINO  SHAFTS. 


611 


8 

c;5 


o 


«; 

§ 
§ 


a; 


5C 


o 

i 


I 


a 


§ 


i  1 


.s       o 

8 

J] 

V2        X 


It         till 


g 

I    % 

I    ^ 


1 

CO 


o 

t 

> 


o 

I 


a 


o 

00 


OB 

!l 

I 


^  Rti^«>^  mP  Q  >k  s^;^  ><P  PQ  P  ;^.  >.>.  ;;;§  p  >»  xx  >»>>  >»>»  >^ 

jM^        M^M  M    ^U   M  M    ^M   a  ^    ^M    MM    MM   M 

GO         OT    CO  S  35%  S  v3  ^'y:  S         CO  'Zio  S2  5S^  S 


tap 
S.2S 

a  a  «r 


Is 


sc«m   lAci     oco    w)0   <Bap   lOf-    <80    -^•-^   ejoo   C40   *hcd   do    ^t>   e4s<s    ma   oio 

C'«i'Hi   «♦»-•     ^«    "vw   '♦o   ^©   '♦•*   '»*'♦   Wifi   ^^^   ^n   ■"•••-I   ^«   ^•-i   '♦«   «o 


a; 


'225?  Sg 


8S  g; 


s 


s 


{^S3  s@  sio  @g^,@s  &s  @s  ^^  i-rr;  si^s  s?^  ?s  f^^  ss  ^^  ss; 


lis  11 

St^'f     Or-t 


if  I 

"*0     ^ 


o 


64 


6^ 


11 


mOiOi    a  06 


»Ci   ae:    cici    c:3»   ©a    aft    a»a    oo   Ao   oo   oo   oo   oo   oo 


05 


B 


« 


•g-d  •TS'S  ■O'o 
1?^  M^  S^ 


I 


^'^•i     lis       i!3     Ei^     ITS     ri*^     -^-^     P"'?^     Ca«*     C"""*     ?•**     *»••     **C>1     NN     CJN     i^r^ 

©»   (S90     e«D   «©   CDO   »»    tee   F>i«   |^c«   mc«   f«t«  t«c«   t.t^t.E«   t*t«   ^^E 


oo     oo   OS    oo   oo   oo   oo   o< 


>o    oo   oo    oo   o< 


8 


JS  o    o  o 


o  o    e  o 


e    c  3    e  s 


'CO 


o  o 

'O'C 


o  Q    o  o    o  e 


op 


©  e 


o  o 


o  e 


»»   nco     oo   oooc   t2>^   £' 


■««"fi   we«  t*t:   cjsi   SjJ  ****  gg  ®®   S2 
M?^   ^4$  CI  Si   SiS3   ^iN   09^  SS  e«e«  SS 


O^     C403        -VO     «St-     QOO     £4M     Qil 

-   -       l^i^.   r-ij.   ij.(.  &5S   9ao 
—    —  a5  ^2> 


B  SS    SS  Sio  Ssi 


11-4     9<l 

:§§! 


iOiO 


COMPRESSION  TESTS 
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SPECIMENS  FROM   RUPTURED  ENDURAl^CE 

SHAFTS. 
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ENDURANCE   OF    BOTATINQ   SHAFTS. 
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c01ipbe88i0v  tests  of  spbcikevs  from  ruptubbo 

bBvubahce  shafts. 

No.  1160. 

Specimen  from.  Outer  End  op  Endurance  Shaft  No.  209. 

Marks,  1  A3.  , 

Length  over  all,  12'^ 
Diameter,  ".976. 
Sectional  area,  .75  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks, 

Total. 

Per  amiare 
inch. 

CompieB- 
aion. 

Set. 

Pound*. 

750 

3,750 

7,500 

11,260 

15.000 

18,750 

22,500 

26,250 

30,000 

30,750 

31.500 

82  250 

33,000 

83,760 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.  (M)0 

Inch, 
0. 

.0015 
.0031 
.0049 
.0007 
.0081 
.0009 
.0118 
.0139 
.0150 
.0108 
.0260 

.  oa75 

.0535 

Inch. 

0. 

0. 

0. 

0. 

Initial  loud. 

Elastic  limit. 

Appreciable  lateral  deflection. 

Ultimate  strength. 

0. 

.0009 

.0383 

Failed  by  triple  flexure.    Deflected  obliquely  upward. 

No.  1161. 

Speoimrn  from  Outer  End  of  Endurance  Shaft  No.  210. 

Marks,  2  A^. 

Length  over  all,  12''. 

Diameter,  ".988. 

Sectional  area,  .76  square  inch. 

Gauged  length,  lO''. 


Applied  loads. 

In  ganged  length. 

• 

K«marks. 

Total 

Persanare 
incn. 

Compres- 
sion. 

Set. 

Pound*. 

700 

8.800 

7,800 

11,400 

15,200 

19,000 

21,  MO 

22,800 

80,610 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
28,500 
80,000 
40.150 

Inch. 
0. 

.0016 
.0031 
.0050 
.0067 
.0001 

Inch. 
0. 
0. 

Initialload. 

ElMtic  limit. 
Ultimate  strength. 

.0001 

.0237 

.0140 

Failed  by  triple  flexure.    Deflected  obliquely  downward. 
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ENDURANCE    OF    ROTATING    SHAFTS. 


No.  1162. 

Spboimbn  from  Outer  End  of  Enduranob  Shaft  No.  211. 

Marks,  3  Ai. 

Length  over  all,  12''. 

Diameter,  ''.992. 

Sectional  area,  .77  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Total. 

PoTMiuro 
inon. 

Compreo- 
sion. 

Set. 

Remarlcs. 

no 

8,850 

7,700 

11,580 

15,400 

10,250 

ao,oao 

20,700 
21,580 
22,880 
23,100 
84,810 

PowMb. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
28,000 
27,000 
28,000 
20,000 
80.000 
44,060 

Inch. 

0. 

.0017 
.0033 
.0040 
.0007 
.0088 
.0130 
.0175 
.0108 
.0218 
.0248 

Inch. 
0. 
0. 

InitiAl  load. 

ElMtio  llmtt. 

.0007 

.0148 

Ulttmate  ttrength. 

Failed  by  triple  flexure.    Deflected  obliquely  downward. 
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CHEMICAL  AHALTSES  OF  STEEL  CASTDTOS  AND  rOEOIVOS. 

Chemical  analyseB  of  $teel  carriage  ca^tingt. 


Karks. 

Carbon. 

Manga- 
nese. 

SUloon. 

Sol- 
phar. 

Phoa- 
phoma. 

Copper. 

Ainmi- 
num. 

Total. 

Graph- 
itic. 

Com- 
bined. 

10R199C  L,  M.... 
12C158C  LtM.... 
12C206C  T,M  .... 
12C202C  T,M  .... 
12C215C  T,M.... 
12C2a0C  T|M.... 
12C219C  LsM  .... 
12C221C  T,M.... 
12C222C  T,M.... 
12C226CLiM.... 

0.863 
0.442 
0.385 
0.324 
0.498 
0.370 
0.387 
0.334 
0.407 
0.420 

0.011 
0.024 
0.013 
0.023 
0.026 
0  023 
0.022 
0.021 
0.024 
0.024 

0.862 
0.418 
0.372 
0.801 
0.467 
0.847 
0.855 
0.813 
0.873 
0.896 

0.684 
0.814 
0.003 
0.807 
0.761 
0.703 
0.736 
0.761 
0.727 
0.732 

0.427 

0.44G 
0.635 
a  470 
0.472 
0.401 
0.627 
0.413 
0.451 
0.527 

0. 005 
0.000 
0.000 

o.uoo 

0.060 
0.061 
0.062 
0.050 
0.062 
0.060 

0.061 
0.056 
0.062 
0.029 
0.020 
0.026 
0.027 
0.027 
0.020 
0.022 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

0.707 
0.854 
0.846 
0.090 
0.096 
0.092 
O.OBl 
0.073 
0.100 
0.089 

Chemical  analyses  of  steel  forgings  for  gun  construction. 


Marka. 

Carbon. 

Manga- 
ue8c. 

Silicon. 

Sulpbar. 

Phoa- 
phoma. 

Total. 

Graplk- 
iUc. 

Com- 
bined. 

5231B,  MT,0 

5867 B,  MT,I 

4778B,  F,T,I 

5188B|MT,M 

612]B|BT|M 

0.596 

• 

0.454 
0.468 
0.464 
0.867 

0.006 
0.007 
0.019 
0.014 
0.016 

0.690 
0.447 
a  449 
0.440 
0.861 

0.670 
0.738 
0.637 
0.090 
0.435 

0.197 
0.205 
0.159 
0.196 
0.087 

0.030 
0.033 
0.030 
0.028 
0.027 

> 

0.021 
0.023 
0.022 
0.028 
0.028 

SHOT  LINES. 


RETESTS  OF  LINEN  SHOT  LINES;    ALSO  TESTS  OF 

SAMPLES  FROM  TWO  NEW  COILS,  AND  TESTS 

OF  COTTON  FLOATIN(J  LINES  FOR  THE 

IT.  S.  LIFE-SAVING  SERVICE. 
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SHOT   LINES. 
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SHOT  UHES. 

Shot  Line  No.  9, 

Ooil  No.  4208.    Beport  1890. 
OriginsJ  tensile  strength  1,274  pounds. 

No.  6485. 

Sample  from  ontside  end  of  coil. 
Ganged  length,  6  feet. 


Appliecl  loAdB. 

In  ganged  length. 

Reniarka. 

1 
1 

Total. 

Per  sooAre 
inoa. 

Elongation. 

Set. 

PowMlt. 
0 

100 
200 
800 
400 
600 
600 
700 
800 
900 
998 

Pownd§. 

Inelu§. 
0. 

2.45 
8. 32 
8.96 
4.44 
4.70 
5.07 
5.35 
6.52 
5.83 

Inches. 
0. 

• 

•••••••••••• 

3.12 

Tensile  Dtrenj^li. 

1 

1 

Parted  one  strand  at  the  pin. 

No.  6491. 

Additional  sample  taken  from  ontside  end  of  coil  No.  4208. 
Tensile  strength,  1,184  pounds. 
Parted  one  strand  at  the  pin. 

No.  6486. 

Sample  from  inside  end  of  coil  No.  4208. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  leogth. 

Bemarka. 

Total. 

Per  M  nare 
incn. 

Elongation. 

Set. 

Pounds, 
0 

100 
200 
800 
400 
600 
600 
700 
800 
900 
820 

Pounds, 

Inshss, 
0. 

3.37 
4.20 
4.78 
6.11 
6.43 
6.70 
6.88 
6.17 
0.31 

Inches. 
0. 

Tenalle  ttnngtlu 

3.60 



Parted  two  strands  2  feet  from  pin« 
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SHOT  LINKS. 


Shot  Lins  No.  9. 

Coil  No.  4213.    Report  1890. 

Original  tensile  strength,  1,205  i^oands. 

No.  6487. 

Sample  from  outside  end  of  coiL 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

• 

ToUL 

P©r  M  uftre 
inch. 

Elongatioo. 

Set. 

ReniarkM. 

Pounds. 
0 

100 
200 

800 
400 
600 

600 
700 
800 
900 
1,000 
1.100 

Portnd». 

InefuM. 
0. 

JnthsM. 
0. 

3.60 

;           4.50 

'           5.10 

i           ft.  52 

5  01 

6.22 

6.47 

6.66 

6.00 

7.06 

4.14 

Tensile  strength. 

• 

Parted  two  strands;  one  strand  at  pin  and  one  strand  1^  feet  from  pin. 


No.  6488. 

Sample  from  inside  end  of  coil  No.  4213, 
Gauged  length,  6  feet. 


Applied  loads. 

111  ganged  length. 

« 

Total. 

Per  square 
inch. 

ElongaUon. 

Set. 

Remarks. 

Pounda. 
0 

100 
200 
300 
400 
600 
600 
700 
800 
000 
1,000 
1,048 

Pounds, 

Inehea. 
0. 

8.10 
4.00 
4.68 
5.03 
5.30 
5.66 
5.88 
6.14 
6.85 
6.65 

Inehet. 
0. 

Tensile  strength. 

8.65 

Parted  one  strand  4  feet  from  pin. 


SHOT   LINES. 


Shot  LnvB  No.  9. 
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Coil  No.  4218.    Report  1890. 

Original  tensile  strength,  1,195  jionnds. 


No.  6489. 

Sample  from  outside  end  of  coil. 
Ganged  length,  6  feet. 


Applied  lotda. 

In  g»aged  length. 

Keraarka. 

Total. 

Peraqn«re 
inoo. 

Elongation. 

Set. 

Poundt. 
0 

100 
200 
800 
400 
600 
600 
700 
800 
900 
1,000 
1,052 

Poundt. 

Inehet. 
0. 

4.82 
5.35 
6.10 
6.56 
6.93 
7.28 
7.58 
7.78 
8.00 
8.24 

Inehet. 
0. 

Tenoile  Btrength. 

4.93 

■ 

Parted  two  strands  at  the  pin. 


No.  6490. 

Sample  from  inside  end  of  coil  No.  4218. 
Oauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  Bonare 
incn. 

Elongation.        Set. 

1 

Poundt. 
0 

100 
200 
300 
400 
600 
600 
700 
8>0 
900 
1,000 
1,051 

Poundt. 

Inehet. 
0. 

4.48 
5.48 
6.10 
6.70 
7.12 
7.46 
7.77 
8.02 
8.80 
8.46 

Inehet. 
0. 

Tensile  utrongth. 

6.10 

Parted  one  strand  1^  feet  from  pin« 
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SHOT   LINES. 


Shot  Line  No.  ?• 

Coil  No.  4021.    Eeportl890. 
Original  tensile  strength,  830  pounds. 


No.  6492. 

Sample  from  oatside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loAdB. 

In  gauged  length. 

Remarks. 

I 

Total. 

Per  sqnftre 
inon. 

Elongation. 

Set. 

Poundt. 
0 

100 
200 
800 
400 
500 
599 

Poundt. 

Inehea. 
0. 

2.50 
3.38 
8.85 
4.33 
4.68 

Inehea, 
0. 

m 

Tensile  strength. 

2.62 

Parted  one  strand  2^  feet  from  pin. 


No.  6493. 

Sample  from  inside  end  of  coil  No.  4021. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqaare 
inon. 

Elongation. 

Set. 

Povnda, 
0 

100 
200 
800 
400 
600 
600 
610 

Pounda. 

Inehaa. 
0. 

2.55 
8.34 
8.92 
4.32 
4.68 
5.00 

Inehea. 
0. 

Tensile  strength. 

! 

3.10 

Parted  one  strand  10  inches  from  pin. 


shot  likes. 

Shot  Line  No.  7. 

Coil  No.  4018.    Report  1800. 
Original  tensile  strength,  815  poands. 

No.  6494. 

Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 
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Applied  loads. 

In  gauged  length. 

Ketnarks. 

Total. 

Per  ao  aare 
incD. 

Elongation. 

Set. 

Poundg. 
0 

100 
200 
300 
400 
500 
600 
647 

Povnd$. 

Inches. 
0. 

2.89 
3.66 

Inehe§. 
0. 

. 

4.22 
4.00 

^ 

4.92 
5.24 

3.26 

TenMIe  strength. 

1 

Parted  one  strand  at  the  pin. 


No.  6495. 

Sample  fi*om  inside  end  of  coil  No.  4018. 
Oauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

• 

Bemarics. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 
0 

100 
200 
800 
400 
600 
608 

Pounds. 

Inshss, 

0. 

3.70 

4.43 

4.97 

5.38 

5.70 

5.98 

Inehss. 
0. 

Tensile  strength. 

•  •     •                «  •     • 

3.96 

Parted  one  strand  2  feet  from  pin. 
H.  Ex.  02 40 
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8H0T   LINES. 


Shot  Line  No.  7. 

Coil  No.  3918.    Beportl890. 
Original  tensile  strength,  755  pounds. 


No.  6496. 

Sample  from  outside  end  of  coiL 
Gauged  length,  6  feet 


Applied  loads. 

In  gsaged  lengih. 

Beroarka. 

TotaL 

Persqaare 
Inon. 

Elongation. 

Set 

Poundi. 
0 

100 
200 
800 
400 
500 
600 
624 

Poundt. 

Inek99. 
0. 

8.12 
4.03 
4.52 
4.92 
6.26 
5.54 

Inehst. 
0. 

• 
Tensile  Btrenffth.  ' 

8.48 

Parted  one  strand  4  inches  from  pin. 


No.  6497. 

Sample  from  inside  end  of  coil  No.  3918. 
Gauged  length,  6  feet 


Applied  loada. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  sqnare 
inon. 

Elongation. 

Set. 

Peunda. 
0 

100 
200 
800 
400 
500 
6W 

Poundt. 

Inchsi. 
0. 

4.14 
4.83 
6.83 
5.74 
6.05 

Inehm. 
0. 

Tennile  atrength. 

4.40 

Parted  one  strand  2  feet  3  inches  from  pin. 


SHOT   LINES. 


627 


No.  Gi08. 

Additional  sample  from  outside  end  of  coil  No.  3918. 
Tho^o^gllly  wetted  in  water  at  70^  F.  before  testing. 
Gauged  length,  G  feet. 


Applied  loads. 

In  gauged  length. 

KeniRrkn. 

• 

Total. 

Per  square 
iucb. 

Elongation. 

* 

Set. 

Powida. 
0 

100 
2U0 
300 
400 

500 

600 
700 
722 

Pounds. 

lnehe$. 
0. 

10.00 
11.06 
11.46 
11.05 

12.27 

12.71 
13.00 

Inches, 
0. 

Art<>r4  minute. 
Tensile  strength. 

6.80 

C       10.00 
\       10. 10 

Parted  two  strands  near  middle  of  length. 


Shot  Line  No.  4. 

Coil  No.  4079.    Report  1890. 
Original  tensile  strength,  336  pounds. 


No.  6499. 


Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applietl  loads. 

Ip  gauged  length. 

Kemarks. 

Total. 

"""inX'"  «><»««««»• 

Set. 

Pounds. 
0 
50 
100 
150 
200 
250 

Pounds. 

Inches. 
0. 

3.63 
4.80 
5.51 
6.10 
6.49 

Inches. 
0. 

Tensile  strength. 

4.00 

Parted  one  strand  2  feet  6  iBches  from  pin. 
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SHOT   LINES. 


No.  6500. 

Sample  from  inmde  end  of  coil  No.  4079. 
Gauged  leugth,  0  feet. 


Applied  loads. 

In  gauged  lon|(th. 

Total. 

Perflqaare 
incli. 

Elongation. 

Set. 

Benuurka. 

Pound9. 
0 

Pownd*. 

Inehea. 
0. 

0. 

Tensile  strength. 

50 

4.50 
5.67 
6.40 
6.06 
7.43 

100 
150 
200 
250 
287 

5.10 

1 

Parted  two  strands  6  inches  from  pin. 


Shot  Line  No.  4. 

Oc  il  No.  4105.    Report  1890. 
Original  tensile  strene:th,  353  pounds. 


No.  6501. 


Sample  from  outside  end  of  coil. 
Gauged  length,  6  feet. 


Applied  loads. 

*  In  ganged  length. 

Kemarka. 

Total. 

Per  so  uare 
inch. 

Elongation. 

Set. 

P<mndt. 
0 

PoimeU. 

Inehet. 
0. 

3.35 
4.50 
5.22 
5.76 
6.11 

Inthet, 
0. 

• 

Tensile  strength. 

50 

100 

150 

200 

8.72 

250 

284 

Parted  three  strands  -3  inches  from  pin. 


SHOT   LFNES. 
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No.  6502. 

Sample  from  inside  end  of  coil  No.  4105, 
Gauged  length,  0  feet. 


Applied  lunds. 

In  ganged  length. 

• 

Remarkfl. 

Totul. 

Per  Minare 
inch. 

Elongation. 

Set. 

Pot*nd». 
0 
50 
100 
150 
200 
250 
300 
318 

Pounds. 

Jneh€9. 
0. 

2.75 
3.53 
4.12 
4.50 
4.79 
5.08 

Inekes. 
0. 

2.65 

Tenoile  strengtli. 



1                                         1 

Parted  one  strand  12  inches  from  pin. 


Shot  Line  No.  4. 

Coil  No.  4056.    Report  1890. 
Original  tensile  strength,  318  ponnds. 


No.  6503. 


Sample  from  outside  end  of  coil. 
Oauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Keniarhii. 

Total. 

Peraqnare 
inch. 

Elongation. 

Set. 

Pound*. 
0 
50 

100  . 
150 
200 
250 
273 

Pounds, 

Inohet. 
0. 

8.12 
4.83 
5.10 
5.67 
6.10 

Inohes. 
0. 

Tensile  strength. 

3.56 

Parted  three  strands  3  feet  from  pin. 
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SHOT   LINES. 


No.  6505. 

AdditioBal  sample  from  outside  end  of  coil  No.  4055. 
Thoroughly  wetted  in  water  at  70°  F.  before  testing. 
Gauged  length,  6  feet. 


Applied  loads. 

In  gauged  length. 

Semarks. 

Total. 

Persqnaro 
iucl). 

Elongation. 

Set. 

Pounds. 
0 
50 
100 

200 

250 
300 
850 
384 

Pounds. 

TnehfS. 
0. 

9.81 
10.13 

11.89 

12. -JO 
12.02 
13.06 

Jnchen. 
0. 

After  ^  minate. 
Tensile  atrongth. 

5         9.90 
{         9.'35 

Parted  three  strands  at  middle  of  length. 


No.  6504. 

Sample  from  inside  end  of  coil  No.  4055. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

1 

^•taX"  Elongation. 

1 

Set. 

Pounds. 
0 
50 
100 
150 
200 
260 

Pounds. 

Inches. 

0. 

4.30 

5.40 

6.08 

6.60 

Inches, 
0. 

Tensile  strength. 

i'si 

Parted  one  strand  2  feet  6  inches  from  pin. 

Additional  samples  from  coils  previously  tested  and  reported  in  Annual  Report  1890, 


"So.  of 
teat. 

Ncof 
line. 

Length 
tested. 

Original  test 

Present  tesi 

Qe. 

Fractarsd. 

No.  of 
ooU. 

Tensile 
strength. 

Tensile 
strength. 

Tin 

7017 
7018 
7019 

7020 
7021 
7022 

7023 
7024 
7026 

9 
9 
9 

9 
9 
9 

9 
9 
9 

FseL 

4 
4 
4 

0 
6 
6 

6 
6 
6 

4208 
4218 
4218 

4208 
4213 
4218 

4208 
4213 
4218 

Pounds. 
1274 
1205 
1196 

Pounds. 
1174 
1266 
1220 

1290 
1210 
1256 

1220 
1290 
1250 

Mins. 

1  strand  at  pin. 
1  strand  at  middle. 

1  strand  at  pin. 

2  strands  at  pin. 
1  strand  at  pin. 

1  straad  18''  tttm  pla. 

3  strands  14"  fh»m  pia. 
8  strands  at  pin. 

8  strands  at  pin. 

2 
8 

1 

0 
0 
0 

10 

8 

62 

46 
17 
48 

SHOT   LINES. 
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Sample  No.  7024  was  first  strained  with  900  pounds  tension,  then 
load  released,  and  again  loaded  until  ruptured.  The  time,  seventeen 
seconds,  was  that  occupied  during  the  final  period  of  the  test. 


No.  of 
test. 

No.  of 
liue. 

Length 
tested. 

Original  test 

Present  test. 

Fractored. 

No.  of 
coil. 

Tensile 
strength. 

Tensile 
strength. 

Time. 

7026 
7027 
7028 

0 
0 
0 

Faat. 

4 
4 
4 

4208 
4213 
4218 

Pounds. 

Pounds. 
012 
838 
826 

Mina. 

1 
2 
1 

Seta. 

51 

5 

58 

3  strands  2"  from  pin. 
1  strand  at  pin. 
1  strand  at  pin. 

Samples  Nos.  7026,  7027,  and  7028  were  exposed  one  hour,  lying 
loosely  on  a  steam  pipe  about  50  feet  distant  from  the  boiler,  which 
carried  45  pounds  of  steam. 

A  stem  graduated  thermometer  laid  on  the  steam  pipe  and  covered 
with  a  layer  of  cotton  waste  IJ"  thick  gradually  acquired  a  tempera- 
ture of  225°  F.  at  the  end  of  twenty  minutes'  exposure.  Uncovering 
the  bulb  of  the  thermometer,  but  still  keeping  it  in  contact  with  the 
steam  pipe,  the  temperature  fell  to  205^  F.  at  the  expiration  of  five 
minutes. 

It  is  believed  that,  due  to  the  circulation  of  cool  air,  few  of  the  fibers 
of  the  shot  lines  acquired  a  temperature  above  the  higher  indication 
of  the  thermometer,  and  did  not  reach  the  temperature  due  the  boiler 
pressure. 


No.  of 
teat. 

No.  of 
line. 

Length 
tested. 

Original  test. 

Present  test. 

Fractured. 

No.  of 
coil. 

Tensile 
strength. 

Tensile 
strength. 

Time. 

1 

!    7029 

0 
0 
0 
9 

Feat. 

4 
4 
4 
4 

4206 
4213 
4218 
4213 

Pounda. 

Pounda. 
1232 
1139 
1240 
1342 

Mina. 

1 
2 
1 
2 

Sua. 
45 

15 
85 

4 

1  strand  at  pin. 
'3  strands  at  pin. 
1  stranti  10*'  from  pin. 
1  strand  at  pin. 

•    7030 

7031 
7040 

Samples  Nos.  7029, 7030,  and  7031  were  exposed  one  hour,  lying  on 
a  steam  pipe,  the  same  as  described  in  samples  Nos.  7026  to  7028, 
inclusive. 

After  exposure  to  this  heat  the  samples  were  returned  to  the  store- 
house where  aU  of  the  shot  lines  had  been  kept  during  Uie  preceding 
five  months,  seventeen  hours  later  returned  to  the  testing  room,  and 
then  tested  with  the  results  here  shown. 

It  would  appear  from  the  results  that  a  brief  period  of  heating  had 
not  caused  permanent  loss  in  strength. 

Sample  iN'o.  7046  was  steamed  before  testing;  a  stream  of  live  steam 
was  discharged  into  a  bucket  in  which  the  sample  remained  five  min- 
utes.   It  was  immediately  tested  after  removal  from  the  bucket. 
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K<KOf 

test. 

No.  of 
line. 

Length 
tested. 

Original  toot. 

Present  test. 

Fractnred. 

No.  of 
coU. 

Tensile 
strength. 

Tensile 
strength. 

Time. 

7082 
7033 
7034 

7036 
7036 
7037 

7038 
7030 
7040 

Feet. 

9       A 

3018 
4018 
4021 

3018 
4018 
4021 

4056 
4070 
4105 

Pounds. 
755 
815 
830 

Pounds. 
658 
706 
760 

702 
706 
702 

848 
802 
352 

Mins. 

0< 

Sees. 
52 
12 
10 

20 
17 
26 

10 
10 
67 

1  strsod  0"  tnan  pin. 

1  strand  14"  from  pin. 

2  strands  10"  trwn  pin. 

1  strand  at  middle. 

2  strands  at  pin. 

1  strand  28''  from  pin. 

2  strands  8"  from  pin. 
2  strands  16^'  from  pin. 
1  strand  at  middle. 

818 
886 
853 

It  is  not  apparent  from  the  foregoing  tests  of  shot  lines  that  any 
substantial  difference  in  strength  is  displayed,  due  to  testing  samples 
4  feet  or  6  feet  long  between  pins. 

A  remarkable  loss  in  strength  occurs  in  the  specimens  which  were 
tested  immediately  after  drying  on  a  steam  pipe,  but  this  loss  in 
strength  was  shown  to  be  temporary;  a  recovery  in  strength  ensued 
when  a  few  hours  time  intervened  between  the  drying  and  the  testing, 
the  samples  in  the  meantime  having  an  opportunity  to  acquire  a  lim- 
ited amount  of  moisture. 

Previous  to  making  these  tests  several  daysof  raiuy  weather  took  place. 

The  steamed  sample  was  immediately  placed  in  the  testing  machine, 
and  was  still  warm  when  the  test  began,  but  cooled  rapidly  as  the 
water  escaped  during  the  test. 

The  test  was  made  as  quickly  as  possible  to  show  that  heat  in  the 
presence  of  moisture  did  not  cause  a  loss  in  strength. 

Linen  Shot  Lines. 
Kew  lines.    Goils  Nos.  1  and  2.    Size  No.  7. 

Diameter  of  lines,  'M9. 

Composed  of  three  strands  of  eight  threads  each. 

Lay,  one  turn  in  f '^ 

No.  6890. 
Coil  No.  1. 

Sample  from  outside  end. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

1 

Remarks. 

• 

Total. 

Per  so  nare 
incn. 

Elongation. 

Set. 

Potmds. 
50 

Pounds. 

Inches. 
1.10 
1.74 
2.38 
2.64 
3.10 
3.40 
3.85 
4.06 

Inches. 

100 
150 
200 
250 
300 
350 
400 
450 
500 
550 

4.83 
4.68 


1 

Tensile  strength. 

' 

Parted  two  threads  30"  ttom\>\si. 


8HOT  LINES. 
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Coil  1^0. 1. 

Sample  from  inside  end. 

Ganged  length,  6  feet. 


No.  6891. 


Applied  loads. 

In  ganged  length. 

• 

Kemarks. 

Total. 

Per  eqnare 
inoD. 

Elongation. 

Set. 

Founds. 
60 
100 
160 
200 
250 
800 
350 
400 
450 
458 

Pounds. 

Inches. 
2.11 
2.05 
3.75 
4.23 
4.73 
6.11 
5.42 
5.71 
6.08 

Inches. 

Tensile  strength. 

. 

Parted  one  strand  19'^  from  pin. 


No.  6892. 
Coil  No.  1. 

Additional  sample  from  ontside  end. 
Gauged  length,  6  feet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inon. 

• 
Elongation. 

Set. 

Founds. 
60 
100 
150 
200 
250 
800 
a'W 
400 
450 
600 
642 

Founds. 

Inches. 
L48 
2.20 
2.80 
8.84 
3.84 
4.20 
4.52 
4.81 
5.08 
5.33 

Inches. 

Tensile  strength. 

Parted  three  strands  36^'  from  pin. 
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Additional  Samplbs  taken  from  Outside  End  of  Coil  No.  1 

Six  Weeks  Lateb. 

No.  7041. 

Length  tested,  4  feet. 

Time  making  test,  one  minute  seven  seconds. 

Tensile  strength,  574  poands. 

Parted  one  strand  at  the  middle. 


No.  7043. 

Length  tested,  6  feet. 

Time  making  test,  one  minute  forty-two  seconds. 

Tensile  strength,  620  pounds. 

Parted  one  strand  24"  from  pin. 


No.  6893. 


Coil  No.  2. 

Sample  from  outside  end. 

Gauged  length,  6  feet. 

* 

Applied  loads. 

In  gauged  length. 

1 

Total. 

Per  aqaare 
inco. 

Elongation. 

Set. 

Poundt. 
50 
100 
150 
2«<0 
250 
HOO 
350 
400 
432 

Poundt. 

Jnehet. 
2.48 

3.35 
4.23 
4.89 
5.52 
6.03 
6. 48 
6.92 

Jnehet. 

• 
Tensile  strength. 

............ 

Parted  three  strands  at  pin. 


Coil  No.  2. 

Sample  from  inside  enil. 

Gkiaged  length,  0  feet. 


SHOT  UNES. 


TS0.68M, 
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Applied  loads. 

In  ganged  length. 

Semarks. 

Total. 

Per  nquare 
inch. 

Elongation. 

Set. 

Pounds. 
50 
100 
150 
200 
250 
300 
350 
400 
411 

Pounds. 

Inches. 
2.50 
3. 85 
5.03 

Inehts. 

5.90 
6.09 
7.125 
7.73 
8.27 

1 

f 

•  Tensile  strength.  . 

Parted  three  strands  24"  from  pin. 


No.  6895. 

Coil  N^o.  2. 

Additional  sample  from  inside  end. 

Tested  wet. 

Contraction  due  to  wetting;,  (]".70  in  6  feet. 

Actual  gauged  length  when  tested,  6  feet  5'^3. 


Applied  loads. 

In  gauged  length. 

« — — ^ — 1 

Remarks. 

Tot-.  ^'^^T"" 

Elongation. 

Set. 

Pounds. 
0 
60 
100 
150 
200 

250 
300 
350 
400 
450 
500 
526 

Pounds. 

Inehss. 

0. 

7.82 

9.70 

10.90 

11.73 

12.42 
12.90 
13. 42 
13. 81 
14.  24 

Inches. 
0. 

Load  released  and  new  stroke  of  piston  of  test- 
ing machint)  taken. 

Tensile  strength. 

14.80 

Parted  three  strands  30"  from  pin. 
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Additional  Samples  taken  fbom  Outside  End  of  Ooil.  No.  2 

Six  Weeks  Lateb. 

;^ro.  7042. 

Length  tested,  4  feet. 

Time  making  test,  one  minute  twenty  seconds. 

Tensile  strength,  552  poands. 

Parted  two  strands  at  the  middle. 


No.  7044. 

Length  tested,  6  feet. 

Time  making  test,  one  minute  fifty-three  seconds. 

Tensile  strength,  508  pounds. 

Parted  two  strands  24''  from  pin. 


No.  7045. 

Length  tested  6  feet. 

Time  making  test,  one  minute  twenty  seconds. 

Tensile  strength,  492  pounds. 

Parted  two  strands  22''  from  pin. 


KATNAED'S  FLOATIHa  &OPB& 

BRAIDED  COTTON  B0PE8  WITH  CORK  CORE,    ENDS  SECURED  TO  PINS 

IN  THE  TESTING  MACHINE. 


Ko.of 

test. 

DUuneten. 

Strands. 

Threads 

per 
strand. 

Length 
teeted. 

Tensile 
strength. 

Parted. 

Ontr 
Bide. 

Cork 
core. 

Time. 

7040 
7050 
7061 
7052 

Inch. 
.32 
.46 
.68 

.80 

Inch. 
.21 
.30 
.34 
.60 

12 
12 
12 
12 

4 

6 

9 

12 

Feet. 

4 
4 
4 
4 

Mint. 

3 
8 
2 
8 

Sect. 
36 
10 
60 
66 

Pounds. 

313 

706 

852 

1.466 

At  the  pia. 
Do. 
Do. 
Do. 

MANILA   ROPE. 
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KAVILA  &OPB. 

Tensile  Test  of  Manila  Bope  Used  in  Absenal  Foundry  Jib 

Crane. 

Sainx)le  prepared  with  eye-splices  for  securing  to  the  testing  machine- 


7J 


It 


Diameter  of  rope,  l'^6. 

Circumference  of  rope,  4f ". 

Three  strands  of  65  threads  each. 

Total  number  of  threads,  165. 

Lay,  one  turn  in  4J". 

Splices  wet  before  testing. 

Tensile  strength,  19,850  pounds =120  pounds  per  thread. 

Parted  one  strand  at  the  splice. 


No.  of 

7047 
7018 

> 

1 

Diani 
eter. 

Circum- 
ference. 

Strands. 

Threads 

per 
strand. 

Lay, 

one 

torn  in. 

Lenffth 
tested. 

Time. 

Tensile 
Htrengtii. 

Parted. 

IncheM. 

Inehen. 
2ft 

8 
3 

7 
17 

IncheM. 
21 

Ft€t. 

4 
4 

Mint. 
3 

6 

Sees. 
12 

30 

Pounde. 
'2,560 

5,720 

• 

* 

1  strand  7" 
f^om  pin. 

1  strand  at 
pin. 
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BURBES  BUFFERS. 


COMPBJESSIOir  OF  BUBBEB  BUFFESSL 

No.  6606. 

Buffer  Branded:    "Newton  Eubber  Oo.  Factory,  Nswxon 

Upper  Falls,  Mass." 


-Bole  f 58 


Weight,  10  pounds  4J  ounces.    Temperature,  70^  F. 


Applied 
loads. 


Powndt. 

6,000 

10,000 

20,000 

5,000 
10,000 
20,000 

• 

•  6,000 
10,000 
20,000 


Height. 


Inches. 

4.77 
8.79 
2.76 

4.46 
8.33 
2.67 

4.40 
8.21 
2.63 


Conipres- 
■ion. 


Inehss. 
1.27 
2.26 
3.28 

1.68 
2.71 
8.37 

1.64 
2.83 
3.41 


Set. 


Bemarke. 


Inch, 
.01 
.08 
.69 


.U 


.13 


Baffer  removed  Arom  testing  machine  nod  exposed  to  xero  temperatare  while  packed  in 
snow  and  salt  for  a  period  of  14  hours.    The  test  then  renamed. 


0 

6,000 
10.000 
20.000 


6.92 
4.42 
8.23 
2.61 


.12 

1.61 
2.81 
3.43 

.15 

Seam  opened  in  cylindrical  snrfaoe. 


Again  removed  fttnn  the  testing  machine  and  packed  in  snow  and  salt,  where  it  remained  a 
period  of  16  hours.    Minimum  temperature,  15°  F. 


0 

6,000 
10,000 
20,000 


6.92 
4.43 
3.21 
2.64 


.12 


.16 


Rubber    Buffers    6"  x  6"   Branded    "Newton   Eubber 
Factory,   Newton   Upper   Falls,   Mass." 


Oo. 


No.  of 
teat. 

5,000  pounds  load. 

10,000  pounds  load. 

20,000  pounds  load. 

Compres- 
sion. 

Set. 

Compres- 
sion. 

Set 

Compres- 
sion. 

Set. 

6507 
6608 
6509 
6610 
6511 
6612 
6618 

Inches. 
1.29 
1.31 
1.29 
1.33 
1.32 
1.34 
1.88 

Inch, 
.01 
.02 
.08 
.02 
.02 
.02 
.02 

Inches. 
2.21 
2.26 
2.25 
2.34 
2.20 
2.32 
2.27 

Inch. 
.03 
.05 
.06 
.04 
.04 
.05 
.06 

Inches. 
3.18 
3.23 
8.27 
8.31 
8.29 
8.30 
8.28 

Inch. 
.00 
.08 
.10 
.11 
.06 
.08 
.10 

COTTON  CLOTH. 
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COTTOV  CLOTH. 
Tensile  Tests  of  Ootton  Gloth  for  Targets. 
Samples  2"  wide  each;  12"  long  between  javrs  of  testing  machine. 
Picks  per  inch,  {  JSA 


Ko.of 
test. 

Sample  tested. 

TensQe 
strength. 

0,209 
0,210 

Warp.. ..••••...•••. 

Poundt, 

90 

100 

Filllnff 

»    BUCU^.  ■■>.■■••■■■•• 
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PRIVATE   TI8TB, 


TESTS   MADE  FOB    PRIVATE    PARTIES   DURINCr    THE    FISCAL     YEAR 

ENDED  JUNE  30,  1894. 


Date. 


1893 
July. 


Ang 


Sept 


Oct 


Not 


D«o. 


18M. 
Jan.. 


Material. 


(yopper  wire 

Steel  tubing 

Chain 

Steel  tubing  and 
plate. 

wrougbt-iron  ban 

Sandstone 

Concrete  cubes . . 

Sandstone 

Dynamometer  . . . 

Saodntone 

Steel  tubing 

Manhole  covers 
and  catch-basin 
fi-ame. 

Steel  rails 

Bricks 

Cement  and  con- 
crete. 

Aluminumbronze . 

Cotton  ropes 

Steel  rails 

Copper  tabiiig 

Cast  iron 

Cast  iron  and  brass 

Steel  rails 

Marble 

Leather  belt 

Cast  iron 

do 

Brass  and  hronse . 

Blveted  Joint 


For  whom  teated. 


Name. 


Chas.  R.  Fletcher 

Pope  Manufacturing  Co 

Thomson  Electric  Welding  Co. 
Pope  Manufacturing  Co 


Rhode  Island  Locomotire  Works . . . 

James  &,  Marra 

Robert  L.  Harris 

New  England  Brownstone  Go 

W.  &  S.  Hvdranlic  Machine  Works. 

Chas.  M.  Cassell 

Pope  Manufaotnring  Co 

City  of  Boston 


Steel  rails 

Steel  tubing 

Cast  iron 

Steel  wire  rope — 

do 

Steel  rails 

Hydraulic  gauge. 
Boiler  tubes 


Cast  iron 

Steel  plate 

Granite 

Wrought-iron  bar 

Tubiuff , 

Steel  rails 

Belting 

Riveted  Joints  — 
Manhole  covers... 

Steel  plate 

Steel  bars 

Steel  wire  rope 

Bush  hammer 

Bricks 

Steel  rails , 

Wrought  iron 

Steel  oars 

Steel  plate , 

Granite 

Freight  car    bol- 
sters. 
Wrough  t-iron 

plate. 
Copper  cylinder . . . 

Cast  iron 

Granite 


Cotton  drillings.. 
Manhole  covers.. 

Chain 

Steel  wire  rope. . . 
Linen  shot  unes. 


Wost  End  Street  Railway  Co 

S.  Edwin  Tobey 

Robert  L.  Harris 


Waldo  &  Stout 

Arthur  A.  B righain 

The  Johnson  C<Mnpuiiy 

F.  W.  Dean 

do 

Ludlow  Valve  Manufacturing  Co  . . . 

The  Johnson  Com]mii.v 

Loring  6c  Phipps ' 

Leland  Tanning  Co 

City  of  Boston 

ArminjBTton  Sc  Sims  ?^u^ine  Co 

DeoxidlEed  Bronze  ana  Metal  Co  . .. 
The  Safety  Car  Heating  and  Light- 
ing Co. 

The  Johnson  Company*  

Pope  Manuftictnriug  Co 

F.  W.  Dean 

C.  U.  Cotting 

Whittier  Machine  Co 

Thomson  Electric  Welding  Co 

American  Steam  Gauge  Co 

The   Coles  Flue    Expander    and 

Beader  Co. 

GoldingCo 

Geo.  H.  Lloyd 

JohnM.Blfolk 

Rhode  Island  Locomotive  Works  .. . 

H.W.Smith 

Thomson  Electric  Welding  Co 

Main  Belting  Co 

Schenectady  Locomotive  W«  rks 

City  of  Boston 

D.  H.  Andrews 

Howe,  Brown  Sc  Co.,  Limited 

C.  r.  Cottinff 

Hawkridge  Bros 

F.  L.  White  &  Co 

The  Johnson  Company 

Morrison,  Col  well  A-  ^a;:*^ 

Pennsj'lvania  Railroad  ( .'o 

D.  H.  Andrews 

The  McDonald  Stone  and  Machino  Co 
Freight  Car  Equipment  Oo 

Hariford  Steam  Boiler  Ins])ection 
and  Insurance  Co. 

Leonard  Smokeless  Powder  Co 

City  of  Boston 

Diamond  Blue  Granite  Co 


City. 


Boston. 

do. 

do. 

...do. 


Stale. 


Maes. 
Masa. 


M 


Providence R.  I. 

Springfield  .  Maas. 

Wilkesbarre ;  Pa. 

Cromwell Conn. 

NewTork N.Y. 

Norfolk Va. 

Boston Maas. 

do liaaa. 


do I  Maaa. 

do I  Maaa. 

Wilkesbarre Pa. 


Bridgeport. 

Boston 

Johnstown. 

Boston 

do 

Troy 

Johnstown 

Boston 

do 

do 

Providence 

Brid 

New 


'^. 


Johnstown. 
Hartford... 

Boston 

do 

do 

Lynn 

Boston 

Hulford... 


Conn. 
Masa. 
Pa. 
Mass. 

Masa. 

N.Y. 

Pa. 

Maas. 

Masa. 

Maas. 

R.L 

Conn. 

N.Y. 

Pa. 

Conn. 

Maaa. 

Mass. 

Maas. 

Masa. 


Boaton 

do 

Freeport — 
Providence . 
Somerville . . 

Lynn 

Boston 

Soheneofcady 

Boston 

do 

do 

do 

do 

do 

Johnstown . . 

Troy 

Altoonn 

Boston 

Cambridge.. 
St.  I.<ouis  . . . 


Conn. 

Maaa. 

Maas. 

He. 

R.I. 

Haas. 

Mass. 

Maas. 

N.Y. 

Maaa. 

Mass. 

Masa. 

Maaa. 

Masa. 

Mass. 

Pa. 

N.  Y. 

Pa, 

Masa. 

Masa. 

Ho. 


Pepperrell  Manufacturing  Co 

Mechanics  Iron  Foundry 

Lebanon  Chain  Works 

Slcock  Ac  Sons 

M.F.Whiton  &  Co 


Bfwton. 


New  York. 

Boston 

Augusta... 


Boston 

do 

Lebanon 

Wost  Quiuoy 
Boston 


N.Y. 
Maaa. 
Oft. 

Haaa. 

Pa. 


L. 

i 
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TESTS   MADE    FOB    PRIVATE    PARTIES    DURING    THE  FISCAL    YEAR 

ENDED  JUNE  SO,  i^^rf— Continued. 


Date. 


1804. 
Jan... 


Feb... 


Mat 


Apr 


May 


June. 


HateriaL 


For  whom  tested. 


Wronght-lron 
plate. 

Suidstone 

Granite 

BrickB 

PavingbrickB.... 

Bricks 

Steel  plate 


.....do 

Steel   plate   and 

stay  Dolts. 
Steam  gaages  .... 

Plate  iron 

Brick 

do 

Safety  shackle. . . . 

Chaiii 

Steel  wire  rope. . . , 
Rubber  belting... 
Wrought  iron . . . . . 

Chain 

Bricks 

Steel  bars 

....do 

Woodndd 

Cotton  belting. . . . 

BroDKe  Joint 

Steel  easting 

Steel  wire 


Chain,  and  chain 

iron. 

Paving  brick 

Steel  plates 

Linen  shot  lines 

Steel  bars 

Tierods 

Steel  bars 

Chain,  and  chain 

iron. 

Shelf  support 

Bubber  belting. . . 

Steel  angles 

Chain 

Bricks 

Paving  bricks.... 


.....do  ...... 

Chain 

Sandstone . . 
Steel  plates. 
Steel  plate.. 

Steel  rail 

Steel  bar 


Kame. 


Hartford  Steam  Boiler  Inspection 

and  [nsnranoe  Co. 

Shaler  &,  Hall  QniarryCo 

P.Copeland  &  Co 

Alumina  Shale  Brick  Co 

Jamestown  Shale  Paving  Brick  Co. . 

Portland  Stone  Co 

Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 

Stone,  Carpenter  &  Wilson 

FltohburgBidlroadCo 


Star  Braaa  Manufacturing  Co 

Houghton  A  Richards 

Gethmann  Bios.  Brick  Co 

Dakota  Land  and  Coloniaation  Co. . 

James  B.  Miller 

BradleeA  Co 

J.  A.  Roebllng's  Sons  Co 

Revere  Rubber  Co 

Bradlee  ft  Co 

Lebanon  Chain  Works 

Boston  Building  Material  Co 

Amraloan  Projectile  Co 

Simonds  Rolling  Machinery  Co 

Hygienic  Refrigerator  Co 

Revere  Rubber  Co 

Waldo  Foundry  Co 

Bath  Iron  Works,  Limited 

Washburn   A   Moen  Manufactur- 
ing Co. 
Bradlee  &  Co 


Savage  Fire  Brick  Co 

Edward  Kendall  Sc  Sons 

M.F.WhIton&Co 

Simonds  Rollinir  Mschine  Co. 
West  End  Street  iUiil way  Co. 

Leon  Dion 

BradleeftCo 


Sneed  &.  Co.  Iron  Works 

Revere  Rubber  Co 

A.H.Howland 

Berlin  Iron  Bridjte  Co 

Bay  State  Brick  Co 

Somen  ft  Johnsonbarg  ManuDao- 
tnringCo. 

Board  of  Public  Works 

J.B.Carr  ft  Co 

C.F.Parker 

Metropolitan  Sewerage  Commission . 

P.  H.  Dudley 

....do 

Bethlehem  Iron  Co , 


City. 


Boston. 


Portland... 
Richmond  . 
Bradford... 
Jamestown 

Chici^ 

Hartford    . 


Providence 
Boston 


do 

do 

Gladbrook... 
New  Yoik... 

Rockland 

Philadelphia. 

Trenton 

Boston 

Philadelphia. 

Lebanon 

Boston 

Lynn 

Fitchburg  . . . 

Boston 

do 

New  York... 

Bath 

Worcester... 


Philadelphia. 


Keystone  Junction 
Cambridgeport . . 

Boston 

Fitchburg 

Boston 

do 

Philadelphia 


Louisville  . . 

Boston 

do 

East  Berlin. 
Boston....'.. 
do 


Jamestown 

Troy 

Wallawalla 

Boston 

New  Fork 

do 

South  Bethlehem. 


State. 


Conn. 

Va. 

Pa. 

N.Y. 

HI. 

Conn. 

R.I. 
Masa. 

Mnss. 

Mass. 

Iowa. 

N.Y. 

Me. 

Pa. 

N.J. 

Mass. 

Pa. 

Pa. 

Mass. 

Mass. 

Mass. 

Mass. 

MaHs. 

N.Y. 

Me. 

Mass. 

Pa. 

Pa. 

Maaa. 

Mass. 

Masa. 
Mass. 
Maaa. 
Pa. 

Ky. 

Mass. 
Mass. 
Conn. 
Mass. 
Mass. 

N.Y. 

N.Y. 

Wa-h. 

Mass. 

N.Y. 

N.Y. 

Pa. 


H.  Ex.  92 41 
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AnalyMty  ohemioal:  T^ge, 

CaBt-iron  mortar  bodies 160 

Cast  iron,  Watertown  Arsenal 250 

Pigirons 251 

Keceivers  of  rifles 207,208 

Bifle-barrel  steel 168-171, 176, 180^182, 187, 189, 192, 195, 199, 201 

Steel  carriage  castings 617 

Steel  castings  for  truck- wheel  plate 221 

Steel  gnn  forgings 617 

Steel  mnsic  wire 322 

Stones,  bricks,  and  cement 428,429 

Axles,  railway.    TiSee  Railroad  material.) 355 

Blocks,  tackle,  100-ton,  proof  test 477 

Blnestone,  North  River 414 

Brass: 

Cartridge  metal 288 

Console 266,266 

Bricks.    (^00  Bnilding  material.) 

Bronze 270 

Cartridge  metal 268 

Cylinder  head,  spiing-retnm  carriage 269 

Sabot,  3-inch  Eareka  shell 267 

Bnilding  material,  natural  stones  and  bricks 373 

Bricks,  bnilding,  compression  tests: 

Absorption  of  water 448 

Adair,  R.  H.,  Fort  Smith,  Ark 463 

Albany  Falls,  Idaho 466 

Becker,  Peter,  Belle  Plaine,  Minn 459 

Boyd  Bros.,  press,  Wyoming 465 

Brooke  Terra  Cotta  Conipany,  Lazeanrille,  W.  Ya 446 

Bnshnell  Pressed  Brick  Company,  BnshneU,  111 457 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 442 

Dangs  &  Wiest,  Blakely,  Minn 459 

Denny  Clay  Company,  Washington 467 

Eastern  face  bricks,  hard  burnt 489,440 

Two  bricks  together 440 

Three  bricks  together 440 

Four  bricks  together 441 

Five  bricks  together 441 

Half  bricks 441 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 444 

Everett  Electric  Brick  Company,  Washington 467 

Facing,  Utah 465 

Femandino  Brick  Company,  Florida 456 

Findlay  Hydraulic  Press  Brick  Company,  Findlay,  Ohio 444 

Fort  Dodge  Clay  Works,  Iowa 462 

Golden  Pressed  and  Fire  Brick  Company,  Denver,  Colo 464 

Goulet,  F.  X.,  Staples,  Minn 459,460 

Hatheffgen,  Fred,  Minnesota 459 

Hess  £Mooff,  St.  Cloud,  Minn 459 

Holman.  J.  CT,  &>  Bro..  Sargents  Bluff,  Iowa 462 

Hydrauiio  Press  Brick  Company,  St.  Louis,  Mo 442 

Kelley  Brick  and  Tile  Company,  Minneapolis,  Minn 446 

Lind.  John,  db  Co.,  Minnesota 469, 460 

Lunagren  Bros.,  Minnesota 459 

Mather  Brick  Company,  Mankato,  Minn 447 
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Bnilding  material,  natnral  atones  and  bricks — Continued. 
Bricks,  buildinj?,  compression  tests — Coutinned. 

Mather,  O.  K.,  Pelican  Rapids,  Minn 469 

McKay,  J.  A.,  Alexandria.  Minn 468,460 

Mueller,  M.,  Stillwater,  Minn 469,460 

Mnscatme  Terra  Cotta  Lnmber  Company,  Iowa 462 

Nortiiern  Hydranlio  Press  Briok  Company,  Minneapolis,  Minn 443 

Oohs,  A.C.,  Springfield,  Minn 459 

Omaha  Hydraulic  Press  Briok  Company,  Omaha.  Nebr 443 

Philadelphia  and  Boston  Faoe  Brick  Company,  Boston,  Mass 446 

Pressed  red  briok,  Minnesota 469 

Pnget  Sound  Brick,  Tile,  and  Terra  Cotta  Company,  Seattle,  Wash.  467 

Sherman,  C.  A.,  Spokane,  Wash 467 

Slop  brick,  burned  clay,  Florida 456 

St.  Louis  Kiver  Slate  Brick  Company,  Minnesota 459 

Swedish v 468 

Vitrified  brick,  Illinois 457 

Walker,  Geo.  T.,  &Co.,  Chatsworth,  111 457 

Bricks,  tire: 

Adair,  R.  H.,  Fort  Smith,  Ark 463 

Aufderlinde,  Fred,  New  Ulm,  Minn 459 

Denny  Clay  Company,  Washington 467 

Japanese 468 

Louisville  Fire  Brick  Works,  Louisville,  Ky 458 

Swedish 468 

UticaFire  Briok  Company,  Illinois 457 

Bricks,  paving: 

Adair,  R.  H.,  Fort  Smith,  Ark 468 

Davenport  Paving  Brick  and  Tile  Company,  Iowa 462 

Franklin  Pavinff  Brick  Company,  Franklin,  Pa 447 

Holman,  J.  C,  et  Bro.,  Sargents  Bluff,  Iowa 463 

Hydraulic  Press  Brick  Compauy,  St.  Louis^  Mo 442 

Muscatine  Terra  Cotta  Lumber  Company.  Iowa 462 

Peoria  Paving  Block  Company,  Peona,  111 467 

Half  bricks,  fragments  after  transverse  tests : 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 443 

Eastern  Hydraulic  Press  Brick  Company^  Philadelphia,  Pa 446 

Hydraulic  Press  Brick  Company,  St.  Louis,  Mo 442 

Northern  Hydraulic  Press  Brick  Company.  Biinneapolis,  Minn 444 

Omaha  Hydraulic  Press  Brick  Company,  Omaha.  Nebr 443 

Phiiadelphia  and  Boston  Faoe  Brick  Company,  Boston,  Mass 446 

Bricks,  shearing  tests : 

Chicago  Hydranlio  Press  Brick  Company,  Chicago,  111 455 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 466 

Hydraulic  Press  Brick  Company,  St,  Louis,  Mo 466 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 456 

Philadelphia  and  Boston  Faoe  Brick  Company,  Boston,  Mass 456 

Bricks,  transverse  tests : 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 450 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 461 

Hydraulic  Press  Briok  Company,  St.  Louis,  Mo 460 

Northern  Hydraulie  Press  Brick  Company.  Minneapolis,  Minn 450 

Omaha  Hydraulic  Preis  Briok  Company,  Omaha,  Mebr .•••  461 

Philadelphia  and  Boston  Faoe  Briok  Company,  Boston,  Mass 451 

Stones,  natural: 

Remarks 876 

Chemical  anal  vsee 428,429 

Expansion  and  contraotion  in  hot  and  oold  baths 433 

General  description 376 

Stones,  natnral,  compression  tests : 

Calcite,  Idaho 466 

Fire  stone,  Johnson  County,  Iowa 461 

Granite— 

Brandford,  Conn 887 

Milford,Maes 887 

Milford  pink,  Massachusetts 887 

Ortonville,  Minn 460 

Pigeon  Hill,  Mass 888 

Snoqualmie  district,  Wash 467 

Troy,N.  H 3»7 
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stones,  natnn^.  oompression  tests— Continued.  Pag*> 

Gypsmn,  Fort  Dodge,  Iowa 461 

Jasper,  8.  Dak 463 

Lava  stone^olorado 464 

Lime  rock,  Florida 456 

Limestone — 

B»tesville,  Ark 463 

Cedar  Valley,  Iowa 461 

Crowley's  mottled,  Iowa 461 

Hntcherson  bine,  Iowa 461 

Iowa  State  Quarry,  Iowa 461 

Johnson  County,  Iowa ; 461 

Kasota  pink,  Kasota,  Minn 460 

Mount  Vernon,  Ky 888 

Oolitic,  Kentucky  ...'. 458 

Marble — 

Cherokee,  Ga 388 

Creole.  Ga... 388 

Etowah,  Ga 388 

Faribault,  Minn 460 

Kennesaw,  Ga 388 

Marble  Hill,  Ga 387 

Roche  Harbor,  San  Juan  County,  Wash 467 

Snoqualmie  district,  Wash 467 

Tuckahoe,  N.  Y 387 

<3uartzite,  Luveme,  Minn 460 

Hubble  rock,  Stone  City,  Iowa 461 

Sandstone — 

Black  Hills,  8.  Dak 463 

Carreyville,  Ky 458 

Chuckanut,  wash 889 

Cooper,  Greg 389 

Duluth,  Minn 460 

Evans  quarry,  S.  Dak 463 

Frontinac,  Minn 460 

Kibbe,  Longmeadow,  Mass 887 

Lem  Creek,  S.  Dak 463 

Mankato,  Minn 460 

Mantorville,  Minn 460 

Maynard,  Longmeadow,  Mass 387 

Mount  Lookout,  8.  Dak '. 463 

Olympia,  Oree 389 

Pocatello,  Idaho 468 

Worcester,  Mass 387 

Shale,  Batesville,  Ark 468 

Shell  rock,  Florida 466 

Volcanic  stone.  Bear  Lake,  Idaho 466 

Stones,  natural,  compressive  elastic  properties : 

Bluestone;  North  River,  N.  Y 414 

Granite — 

Brandford,  Conn 393 

MUford,  Mass 395,396 

Milfordnink,  Massachusetts 399 

Pigeon  Hill,  Mass 400 

Troy,N.  H 897 

Limestone, Mount  Vernon,  Ky ^. .•••....  411,413 

Harblo- 

Cherokee,Ga ' 402 

Creole,  Ga 401 

Etowah,  Ga 403 

Kennesaw,  Ga 405 

Marble  HULGa 406 

Tuokahoe,K.Y 408,410 

Sandstone — 

Cooper,  Greg 415 

Kiboe,  Longmeadow,  Mass 418 

Maynard,  lA>ngmeadow,  Mass 416 

Worcester,  Mass 420 
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Stones,  natnral,  shearing  teets:  ?>€•• 

Limestone,  Monnt  Vemoni  Ey..... ••••         427 

Granite — 

Brandford.  Conn 426 

Miiford,  Mass 426 

Milford  pink,  Massaolinsetts 426 

Pigeon  mil,  Mass 426 

Troy,  N.  H 426 

Marble — 

Cherokee,  Ga...., 427 

Creole,  Gfa , 427 

Etowah,  Ga...l 427 

Kenneeaw,  Ga 427 

Marble  Hill,  Ga ^ 426 

Tuckahoe,  N.  Y 426 

Sandstone— 

Chuckannt,  Wash 427 

Cooper,  Greg 427 

Kibbe,  Longmeadow,  Mass 426 

Maynard,  longmeadow.  Mass 426 

Worcester,  Mass 426 

Stones,  natural,  transYerse  tests: 
Granite — 

Miiford  pink,  Massachusetts 424 

Pigeon  Hill,  Mass 424 

Stones,  natural,  general  tabulation 460-432 

Calcite,  Idaho 466 

Cast  iron : 

Pig  iron 251 

Chemical  analyses 251 

Watertown  Arsenal — 

Chemical  analyses 250 

Furnace  charges 247 

Tension  tests 250 

Chain  cable,  shackles,  and  swirels •. 253 

Cable,  United  States  Navy  Department • 257 

Cable^  United  States  Light-House  Department 255 

Sb  ackles.  United  States  Light-House  Department 256 

Swivels,  United  States  Lignt-House  Department 256 

Chain  iron,  United  States  Navy  Department 258 

Chains,  16-inch  gun  lift,  proof  stress «•••• 259 

Coppers  for  pressure  gauges: 

Tables  for  gauge  Vtr  B<iuftro  inch  area 273 

Tables  for  gauge  iV  square  Inch  area 275,277 

Cotton  cloth 639 

Endurance  of  rotating  shafts— Gantier  steel 601 

Remarks SOS 

Chemical  analyses •••••• .« 468 

Steel  of  0.161  per  cent  carbon 507-519 

0.172  per  cent  carbon 620-529 

0.341  per  cent  carbon 530-540 

0.552  per  cent  carbon 541-560 

0.733  per  cent  carbon 551-560 

0.824  per  cent  carbon 561-568 

1.094  per  oent  oarbon 569-576 

Summarized  tabulation •••..  577 

Compression  specimens  fh>m  ruptured  shafts 615-616 

Tension  specimens  from  ruptured  shafts — 

Solid  specimens • 484,600 

Annular  specimens — 

Shafts  0.161  per  cent  carbon 579-592 

0.172  per  cent  carbon 593-608 

0.341  per  oent  oarbon 609,610 

Tabulation 611 

Record  of  endurance  sha^  and  annular  tenrion  gpecimens 606 

Fire  stone,  Iowa 461 

Frictional  resistance : 

Steel  ring  on  wrought-iron  tube 

Granite.    {JSS$  Building  material.) 
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GviiBpeoimeiia:  T^g^ 

8-moh  steel  B.L.  rifles : 15 

Jackets 29,33 

No.  33 27 

No.  28 31 

No.  28 35 

Tnbes 19-22 

No.  25 17 

No.  28 23 

No.  29 25 

Tabnlatioii 37 

10-inch  steel  B.L.  rifles 39 

Jackets 65-72.77,81 

No.  8 73 

No.  9 - 75 

No.  12 79 

No.  14 83 

No.  15 - 85 

Tubes....- 41-60,61-64 

No.  11 51 

No.  12 53 

No.  13 55 

No.  14 <57 

No.  15 69 

Tabalation - 87 

12-inch  steel  B.  L.  rifles 89 

Jackets 101-104 

Tubes 93-100 

No.  15 91 

12-inch  B.  L.  rifled  mortars 105 

Cast-iron  bodies—  ' 

No.  31 106 

No.  83 Ill 

No.  34. 116 

No.  37 121 

No.  38 126 

No.  39 131 

No.  40 136 

No.  41 141 

No.  42 146 

No.  43 156 

Chemical  composition 160 

Diagrams  of  tests  and  composition 165 

Tabulations  of  tests 161,163 

Oypsnm,  Fort  Dodge,  Iowa 461 

Helical  springs 283 

Hydrostatic  tests  of  8-inch  tube  section 291 

Remarks 293 

Exterior  pressure  alone 298, 299 

Exterior  pressure  and  longitudinal  comjpression  combined 305, 306 

Exterior  pressure  and  longitudinal  tension  combined 802 

Interior  and  exterior  pressure  combined 800 

Interior  and  exterior  pressure  and  longitudinal  compression  combined. .  306 

Interior  and  exterior  pressure  and  longitudinal  tension  combined 303 

Interior  pressure  and  longitudinal  compression  combined 304, 305 

Interior  pressure  and  longitudinal  tension  combined 301 

Summary  of  results 308-310 

Jasper,  8.  Dak 463 

Lava  stone,  Colorado 464 

Lime  rock,  Florida 456 

Limestone.    (See  Building  material. ) 
Marble.    {See  Building  material) 
Music  wire.    (See  Wire,) 

Pi^  irons 261 

Private  tests 640 

Quartzite,  Luverne,  Minn 460 

Kailroad  material : 

Axles  broken  in  service 356-362 

Axle, new,  open  hearth........ 363 

Track  experiments 365 

Diagrams  and  remarks 367 
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Reoeiversof  rifles, steel :... !X15 

Tabulation 220 

fiifle-barrelsteelydO  caliber 167-20S 

Annealed  before  drilling 194 

Nickel  steel 199,200 

Swedish  steel 193 

Wood  annealed 201,202 

Tabulation 204 

Eope,manila 687 

Rubber  buffers 63S 

Rubble  rock^  Stone  City,  Iowa 461 

Sandstone.    (See  Building  material.) 

Shackles,  chain 256 

Shale,  Batesville,  Ark 463 

Shell  rocky  Florida 456 

Shot  lines 619 

Linen,  laid,  new 632-^36 

Linen,  laid,  retests 621-632 

Maynard  floating  ropes .- 636 

8h  rapnel,  3. 2-inch 279 

Springs,  helical,  7-lnoh  mortar  carriage 283 

Steel  bars: 

Elastic  limit  at  difliorent  temperatures 811 

For  comparison  of  testing  machines 235 

Forged  bars,  Watertown  Arsenal 223-226 

Gautier  steel  from  endurance  shafts 481 

Chemical  analyses 483 

Tension  tests 484-500 

Receivers  of  rifles ^ 205 

Rifle  barrels,  30-oaliber 167 

Tool  steel 227 

Steel  castings,  15-inch  truck-wheel  plate 221 

Stones,  natural,    (^ea  Building  material.) 

SwiyeLs.  chain 256 

Tackle  blocks,  100-ton,  proof  test 4T7 

Track  experiments.    (See  Railroad  material.) 865 

Tool  steel 227 

From  Springfield  Armory 231 

From  Springfield  Armory,  annealed 1 232,233 

Unfinished  bars ' 229 

Volcanic  stone,  Bear  Lake,  Idaho 466 

Wire,  steel  music 817 

Remarks 319 

Chemical  composition 822 

Diameters  of  coils 828,824 

Gauges,  diameters  of 822 

Tension  tests-^ 

MoritzPoehlmannwire « 826,844-847 

Over  wrest  pins 854 

Stahl  und  Drahtwerk  Roeslau  wire 826,848-^360 

Trenton  Iron  Company's  wire 326,341-348 

Washburn  and  Moen  wire 824,325,827-340 

Eyed  samples — 

Faxon  A  Co.,  Boston,  Mass 851,352 

Made  at  Watidrtown  Arsenal 353 

On  coils  when  reoeiyed 852 

Wood  compression  tests 469 

Remarks •  471 

Iron  bark  railroad  tie  from  New  South  Wales 476 

Kentucky  woods — 

Ash,  blue •  478 

Ash,  swamp 473 

Ash,  white 473 

Basswood 472 

Bay,  sweet 472 

Beech 478 

Beech,  water 473 

Birch 473 

Boxwood,  aller 474 
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Wood  comproHsion  tests — Continiietl.  P«g». 
Keiituckv  woods — Continued. 

Butternut 473 

Cedar,  re<i 474 

Cherry,  wild .• 472 

Cinnamon  wood 472 

Coffee  tree 472 

Cottonwood 474 

Cvpress 474 

Elder,  box 472 

Elm,  red 473 

Elm,  slippery 473 

Elm,  white 473 

Gum 472,473 

Gum,  black 472 

Gum,  sweet 472 

Hackbeiry 473 

Hickory .^ 473 

Hickory,  mocker  nut .* 473 

Hickory,  pig 473 

Hickory,  scaly  bark • 473 

Hickory,  white 473 

Holly 472 

Iron  wood 472 

Locust,  black 472 

Locust,  honey 472 

Magnolia 472 

Maple,  rock 472 

Maple,  sil  ver 472 

Maple,  Bu;>ar 472 

Maple,  water , 472 

Maple,  white 472 

Mulberry 473 

Oak,  chestnut 473 

Oak,  chin(]na]>in 473 

Oak,  overcup  white 473 

Oak,  po8t 473 

Oak,  red 473 

Oak,  scarlet 473 

Oak,  Hhiu;;le 473 

Oak,  Spanish 473 

Oak,  swamp  white 473 

Oak,  water 473 

Oak,  white 473 

Pecan 473 

Pine,  yellow 474 

Poplar,  vellow 472 

SaHSiifras 473 

Svcaniore : 473 

Walnut,  black 473 

Willow 473 

Yellow  wood 472 

Palm,  cabbage,  Florida 475 

Redwood,  California 476 
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